


ripples immediately attest to its impact, but 

when we launch an article into our sea of 45 
million readers, we can't always be there to see 
the effect. Thanks to a letter from Canadian 
Prime Minister Brian Mulroney, we had a quick 
and muthoritative reading on the impact of our 
July 1987 article “Canada’s Queen Charlotte 
Islands, Homeland of the Haida.” 

“Tam sure it will interest you Lo know Laat, on 
July 02, 1 joined the Premier of British Columbia, 
Willtam Vander Zalm, 
to stgn a Memorandwm 
uf Understanding for the 
eslablishment of a nation- 
al park and wo national 
marine pork in the South 
Moresiry area of the 
Cuecn Charlotte [shands. 

“Your story's descrip- 
lion in words and pir- 
heres of this cultural and 
ecological treasure was 
remarkable hoth for its 
conient and Lining. 
ft itueminaled wonder: 
fully the value of prererv- 
tng thrs area for future 
renerations, Aswell, tf 
demonstrated the deep 
interest the tadernalional 
comunity shared with Canadians in bringriy 
Lats matter loa successful regolutiom. Of the mawy 
voices raised in support of South Moresby, few 
spoke as cloguently and none reached as teide on 
audience as National Geagrapnic.” 

The “matter” was a 13-year bare-knuckle battle 
hetween logging interests and a partnership of 
Indians and environmentalists over preserving— 
or exploiting—a piece of the amazing archipelago. 
From 1,000-vear-old trees to unique acuatic life, 
it is virtually a northern Galapagos in ecological 
importance. To the Haida the area is precious 
asa source and repository of their art and culture. 

The partnership has won. Many feel our article 
played an important part in the resolution of this 
old controversy. British Columbia-born writer 
Moira Johnston and photographer Dewitt Jones 
were among those honored at a Haida potlatch 
that served salmon, halibut, octopus, and scal- 
lops to 1,200 celebrators, In time the few logging 
jobs lost will be more than replaced by income 
from the many visitors who will come to enjoy the 
islands and Canada’s first marine park 
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Women of Arabia 423 
Caught up in modernization, Saudi Arabia's 
culture soll sequesters the (ives of tts women, 
decording to an American who hos lived there, 
Marianne Alireza. Photographs by fodt Cobb, 


Epilogue for Titanic 454 
Robert D. Ballard explains an extraordinary 
108-phote mosaic, bvo years in the making, 
showing the sunken ship at rest on the sea- 

fieor. Pointings by Ken Marschall depict 

Ballard'’s exploration of the doomed liner. 


The Man Who 

Made Time Stand Still 

Harold E. “Doc” Edgerton, pioneer of the 
strobe flash, hos changed the way we look 
at the world. A profile by Eria “single, 
with photorraphs by Edgerton and 

Bruce Dale. 


454 


North Carolina's Outer Banks: 
Awash in Change 48.4 
Wind and sec endless) contour the shores and 
barter islands of North Carolina, Lately man 

hes ddded a controverstal hand, says Charles 

E. Cobb, Jr. Photos fy David Alon Harvey. 


Results of the Smell Survey S14 


A year age some 1.5 million Soctety members 
responded to a study of the least understood 
human sense. Researchers Avery N, Gilbert 
cid Charles [. Wysocki ditcuss the findings, 


Baltistan: The 20th Century 
Comes to Shangri-la 

Brought by warfare that still sputters, the 
modenmage is fast transforming this remote 
Korakoaram mountain realm, as Galen and 
Borbara Cushman Rowell discover, 


COVER: A colorfully clad Saudi youngster will 
don the traditional vetl of her compenion at 
puberty. Photograph by Jodi Cobb, 
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By MARIANNE ALIREZA 


Photographs by JODI COBB 
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i Jav to the believing 


women, Lhal they cast down 
their eyes... and reveal 


not their adornment... . 
and let them cast their veils 
over their bosoms... . 
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in nomadic warfare, the exalted position of males in Saudi Arabia was reinforced 
by the 18th-century advent of Wohhabism—a puritanical form of Islam demanding 
literal interpretation of the Koran on all subjects, including the conduct of women. 








Happy with the arrangement, newly wi STUNT CT Ke Soden Celeorits 
| | i ti a 1 


Prag Lita 11 
4 


- a j 
vie | a | j i 7 1 i 2 FRED Is 1 r it rita mepelier i ce | wy 
Pe iat GL ee Le ine i Ll Liré bl al vd bl 1 rhe tl I Pas ee bara 





fia mcila@eteaad tea tha allen 
OP Ro ized oY Lie €Lite 


| 
a. 2 


sewenth-century Arabia, the facial vert ane: ded 


=. 
a 
- 


sola | alta ls = i = = —oe ae ak al gt: he a og dean. 
Art the nAGcn af (hada contrast witha Your Les ters 


covering MAT? OY a WG! 


colorful dresses, Veiling became fashionable during the lifetime of the 














HUF, sHUF,” sang Tbtlissam Lut, 
civing me a Start becawse the 
words mean “See, see," and she 
i blind. We had been talking 
about Arabia in the 1940s, when 
| went to live there as the Ameri- 

tan wife of a young saudi, That was a time 

when-Arabian women, bound by tradition, 
veiled, cloaked, segregated, often illiterate 
had little say in their lives. 

‘Wee those were narrow days," [btissam 


said. “But there are no more narrow days for 





me—and, besiles, things have changed. We 
women have stretched our bouncaries to the 
limit!” Now in her mid-40s, she overcame 
these same taboos to become a professional 
singer, something men cdidn't do 20 years 
aro, let alone a young girl 

Impulsively, [btissam invited photogra- 
pher Jodi Cobb and me toa wedding in her 
home | ity oft Jididah—but telephoned next 
day to cancel because her father would not 
permit more photographs of her 

Before we left Saudi Arnbia, many other 
women from all strata of society would 





make similar apologies. In the sense that 
nearly three-quarters of a million girls go to 
echoaol in the kingdom and thousands ot 
women have eared university degrees and 
play role in the progress of the nation, lives 
are indeed broader. But this is stilacountn 
where the man’s word ts usually final, where 
even six-year-old girls cover their heads 

Jiddah means “grandmother” in Arabic, 
and—according to one legend—the city was 
so named becaywse Eve, the grandmother ol 
us all, was buned there. Her Arabic name ts 
Ummuna Hawa, our Mother Eve. In 1945, 
when I first saw what is leit of her tomb, wu 
wasoneof the very few structures on the des- 
ertautside city walls. Today in the burgeon- 
ing Modern city one has to search for it 

It was easy then, however, to imagine 


No menoare allowed when puesta af the 
Addoah mansion of Princess Jawhords, 

a wtfe of the late King Faisal, remove 
Heed! for their frequent get-topetiiers 
behind closed doors, Believini it 
improper to have her picture taken, even 
bya women, Princess fowhorah left ihe 
room ds fod: Cobb photographed fe 
btitioquet, spread in the fractional 
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Eve in that place. The land still had the look 
of Old Testament times anc was still observ- 
ing many Old Testament customs: the cove- 
nant of bread and salt, sheep slain to seal 
vowsor thank God for blessings, and images 
of God's creatures forbidden 

This was Arabia before the Kingdom of 
Saudi Arabia was carved from the peninsula 
to become a political entity in 1932—and for 











along time afterward. Inthe ereat reaches of 
deserts, plateaus, mountains, and valleys it 


Was a strugele to survive, and the generally 





stark barren desolate whole of the interior part of the big whole. “We love you a5 we 
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other had had flow 
women in theirs. Family men or male ser- n from Cairo. With wonderful sensitivity 


vants did the shopping, Wider women ran they helped me celebrate my religious feast 
the household, with youngerwomenhaying (Qutside the walls we had little, but what we 
few such duties. Yet despite this hierarch' did inside the walls was live togethet 
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definitive religious directives for the farth 


ful, These emanate froma powerful body of 
lslamic scholars called the wiagwa 
tenaciously to strict puritanical tenets and 
cel im ar 
haic and traditional beliefs, particularly re 

rarding thecdecency and morality ol women 

Public-morality committees, the regional 
Societies for the Preservation of Virtue and 
the Prevention of Vice, ensure strict compli- 
requirements and hat 
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passes for religious requirements. Salaried 
morals police patrol the public domain 
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ring might provide a breeding ground for 
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The General Presidency for Girls’ Educa- 
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keeping the threads of religian tight and 
binding—modernity may pad the fabric of 


society bul net Leer i 
mo right on domg what 
they do, 50 Lhe import for them is nowhere 
néar what it t for who certains 


seek no diminution of their role 


Men, of course 
OTe! 
as Islami 
perceive that 
roe dillerentlyv—especially as-they learn to 
and understand for themse 


mitimate rights eiven to them by lelam inthe 


women Dut may nonetheless 








Pee wes the le- 


Seventh century A.D 
In islam the woman has a fully indepen 
dent legai 


Own property, can drvorce in certain situa- 


nersonality. She can inherit and 
tions, and has the same religious duties as a 
man: “) mankind, We have createcd you 
male and female, anda 
and tribes, that you may know one another 
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Surely the noblest among vou in the sight of 
(od 15 the most godfearing of you" (Koran 
Sura ALIAS) 

Mian-created traditions and practices 
often denied women the rights due them, 
and years ago, While living the restrictive 
life, | often blurted to my mother-in-law 
this, why do you 
2?" She answered always, “It 


Well, the 
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Izzat Mufti of the Saudi Minstrv of In 


tormation Charts Stated thal (excepting 


Mananne Alireza, author and lecturer, he: 


written about her own hfe in Saudi Arabia tn her 


cece Af thre ! rho py) ¢ f il 1 Fill 


Pioneers in any profession, relatively few Saud 
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wortien have entered the work force—despite a 
Ln education created ry the 
Gnd wenoaliiy in fells where 
contact with men, Baby bovs are an 
Dr. Hanan 
af Airbase Military Hospital in Dhohran. Her 
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military instalia 
not forbidden, 
Jiddah's a 
an interesting overhang of an old house on a 


ations) taking pichures was 
so Joc and | hed ourselves to 
d gold market 45.4 test. Espying 





shacowed passageway, Jodi angled her 
camera tocatchit when, quick as hereye, an 
armed policeman ia ea with a warn 
ing and a shake of 

“But it’s just an old house,” I protested, 
and although my Arabic seemed to surpnse 
him, the answer was still no. We complied 
ssively than we wanted, ambling 
around the old bazaar, He watched our ev- 
ery novement toward us 
again. Drawing close, he hissed, “Cre rad 


his head 


More Pol 


and #ul! came 
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ingdom's oil wealth— 
‘they won't come into 
other matter 


Alt al-Subear (right) examines a newborn 


Huda Awad (beltnw) 
Opened a contracting business DA cee cree 
IT LIS EO Me is the Wor 


te 





about it 


quick 
but not exact 
ar of like privileges to come. Photo- 
canting in Saudi Arabia is perhaps even 
Ring Abd 
al-Aviz in his time successfully convinced 
the ulama that photographs were only com- 


with your shots, 7ust ne 
I must say this was nice 
hart Ing 





more difficult now than before. 


binations of light and shadow, posing no 
threat to creations. But nowadays 
many shy from any photography, though 
ee object only to public picture taking, 

Yet there are 
Fridays on Jiddah's corniche along the Red 
Sea i harcl to beat. Miles of sun-protected 
nicnic areas ancl playgrounds line the shore 
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changes. For local color, 
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en, and children together—a notable change in mentality it represents. 


ditterence from the days of men with men in Rural and nomadic women have always 

DUD au d women with women in home éenioved more freedom than their city coun- 
lerpart:. Badawiyval—tedouin women 

TIT UNDERSTOOD that being in = are still the only Saudi women driving, fat 


tf crows and the morals police. with 
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ic. Womens head coverings (nol pickup trucks and water rigs replacing the 


aiWwavs over faces) Stay on, and Amel and treks to the wells on toot 

loaks, though Dillowed by sea breezes, are We saw many Bedouin ata came! market 
Kept Tirmivy In piace With case and grace one day, men with their great beasts and 
While facies serve lood, play with children,  womensittingon the sand selling handmade 
swing on the swings, or make the rounds jpoods, twitlng wool into yarn on hand spin 


nia Perris wheel, Hut never mine, it’s the dies with bie skems of the coarse stuff ih 


eae no of sad Arone P| 





Motorized momaits, §h 


i i L. - 2 7 . A 
AeccHirt | aah Lins ri Ler 2 Peeled 





== a = — z =~ 











“Twas shocked to see girls this young 
wearing the cloak,” says the author, who 
encountered this group of schoolgirls 
near Qa oasis in the Eastern Province. 
Vetling customs vary, and this region, 
home to the country’s Shiite minority, ts 
one of those known for its consersntism. 
Not available officially until 1960, public 
education is free to any Saudi girl whose 
fomaly. permits it. 
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their sides. Without question they accepted 
the sight of two lone foreign women wander- 
ing among them. My speaking Arabic didn't 
surprise them. (Doesn't everybody?) We 
were there so we were there, and only one 
question was important: "Are you Muslim?” 

“No, said], “but Godis One, you know,” 
and heads nodded, smiles appeared, and all 
was right with the world 

Their hottest sale items were hand-knit 
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Better than.a bank account, jewelry has 
traditionally been a prodent investment 
for wornen ioc loom! where ooman can dt 
vorce Ate wife by saving “T divorce-vot 
three times, Por Bedotin siheer, there's 


the wemen's sw in Rirvodh, wher: 


a fully 

Velled shopkeeper models her wares. 
Rivadh-born Afona Khashogei (below) 

iw Livi tn London, shops for jewnriry 


im Chesed 





with his driver to take Jodi ancl me around 
the countryside near Abha one mornme 





old ruins 
next toa living settlement—I called toan el 
derly village woman, “Peace he upon you!” 

“And wpon vou be peace!” 

“Wiay we visit your” 

“Welcome, welcome,” she said 


Stopping at a two-in-one village 


In lavered Village garb, some ofit embro- 
dererc 





. some printed, some black, and no 
vedi but a black head wrap that she tried to 
angle sliththy over her blind eve, she led us to 
the seconcl-floor sitting room of her tower 

like home. Leaving owr shoes at the thresh- 
old, wesalonlow mats along walls featuring 
a painted running design and swooping elec 

tric Wiring and were barely settled when to 
my utter surprise Lboranim jomed ws and, 
ers, even the driver. [hat 
Vi ould iever have happened it Jiciclah 





wonder of wont 


men strangers Vis- 
lting the lady of the house. 
This widowed matriarch of the al 
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he army, kept the 
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certainly not in Rivadh 


family. with three sons int 


home, the woats, and thie adjacent farm, 
with her daughters-in-law (who—aha!— 
did not appear) and seven grandchildren, 
four in school, three still too young, 

We talked and talked, stranvers in that 
hospitable p 
enough, We must stay for a meal, bul we 
caving Jushallas—God will 


| wo days 








ace, Coffee was declared nol 


begecd off, 
ing—we waotld one day relurn 
later we were back in that living mom, 
joined after word spread 
of our return bY @& Yourg 
male villaver and the local 
relizious sheikh. The tall, 
well-zroomed, 
YOuUNnger Man erected our 
hostess with the deference 
cue her as an elder and then 
shook our hands, as cid the 
sheikh, a short man of per: 
haps 50 with an open man- 


handsome 


ner and @ friendly gauze. He 
eo rished his speech in acde- 
sire to Know about us that! 
had toask him torepeat, but 
Wee L OVered 
and backgrounds,-and | dis- 
covered that he knew of 
my family 

“Why cid you not convert 
to Islam?” he queried 

“Because | believe in the same (ne God 
vou do, and the stories [know fromthe Bible 
are part of your history too.” 

“True,” he said, “but [slam is better; our 
prophet 1s the last after Noah, Abraham, 
Moses, Jesus.” And we left it at that 


mtrochictions 





N RIYADH we met a citified Badawivah, 
Umm (mother of) Abdallah, who lives 
in an apartment and 
technician daughter ond a phanmnacist 

son, but keeps her makeshift stallin the Bed 


ouin market selling evervihing from gold, 


has a hospitel 


and silver lo ragtag notions ard 
remnants of old Redoutn clothes 

We sat there on the ground with her and 
friends, partaking of datesand Arabic cofice 


served from acoffeepot that was identical in 


turquoise, 


shape tothe traditional brassone, butit was 
a thermds mace of plastin 
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cloaks bearing logos and labels of famed! 
Paris coutuners. 

Umm Abdallah loved adorning herself for 
photographs with every possible piece of sil- 
ver, but her fun.and ours stopped when a 
male passerby shouted a protest and an- 
nownced he was going for the police. 

“May you be blinded and boiled in oil,” 
Umm Abdallah shouted after him, but she 
scurried to hide all camera gear in Bedouin 
baskets, under old clothes, in an old trunk. 
That time the police did not come. 

Women such as Umm Abdallah are only 
partly out of the old time. The real changes 
lie in the generation or so after them. To- 
day's educated women might still wear the 
veil, might still be the wives and mothers 
they have always been, but they have be- 
come other things too: 

In their ranks are teachers, computer 
technicians, social workers, laboratory 
technicians, physical-fitness instructors, 
physicists, engineers, bankers, filmmakers. 
All these when the first public schools tor 
girls weren't approved by the government 
until 1960! 

"Thank God things have changed for us 
This not from the younger nurses at a hospi- 
tal dispensary but from.a widowed mother 
of seven (the oldest a boy of 15) just now 
learning to read and write in the government 
program for adult illiterates, having to jug- 
gle time seeing to her children, working 
required hours, attending class. 

She has a serious need to work, but the 
young girls were there because they wanted 
to be, succeeding over protests of family 
men who look on nursing as ademeaning oc- 
cupation for young women. They give mod- 
ern treatments, instruction, and care in the 
dispensary and in patients’ homes, a great 
change from the folk medicine, cupping, 
and kaw? (applying red-hot irons to the 
body) se prevalent before. 

At King Abd al-Aziz University Hospital 
in Jiddah lasked Sabah Abu Znadah, coor- 
dinator of training and development, how 
she had gotten into nursing. 

“Do you want a flowery answer or do you 
want the truth?” she fired back with asmuile. 
In truth she wanted to be a physician, but 
she missed the college's deadline for applica- 
tions, Nursing was next best. “So 7] went for 
it,” she said, “and now lll fight for it.” 


ve 


t42 


Most Saudi professionals we interviewed 
“went for it" in one way or another, Some 
came from traditional families whose men 
objected to their working—“not,” sald Sa- 
bah, “because they were not open-minded 
men or too strict, but out of fear that society 
would look down on them.” 

Many had uneducated mothers pushing 
daughters to achieve what they never had; 
others had family support all the way. “My 
father always told us to get an education 
first, because the more like us, the more oth- 
ers will follow," said Fatmah Yamani, chief 
of personnel at the university hospital. One 
of her colleagues said that her father is now 
proucl of her tn her profession, but titially 
objected so strongly that he sent her to Jor- 
dan, where she found the “too free life" un- 
comfortable, so she returned to sit idly at 
home wnotil her father gave up and gave in, 


“OWEVER they made it, women wha 
have achieved avoid doing any- 
thing that could stem the tide of 
advancement. They proceed qui- 

etly on their merits, wanting no backlash 
spoiling things for them and for the women 
who will come after them. 

Although most work in all-female facili- 
tits, some doctors, nurses, administrators, 
ridin announcers, journalists do work with 
men. Longskirts, longsleeves, head scarves 
are customary for women on the job. “There 
is no problem,” said one hospital worker. 
“We are well accepted, get the same pry, 
and méen here want more women in jobs, 
appreciating our efforts and respecting the 
levels of education that put'us here.” 

“There are objections around the country 
though," said another. “Someone wrote the 
newspapers asking how their girls could 
work next to men. Then evervone waited to 
see what would happen and nothing hap- 
pened. Someone must make the first sicp." 

“Your steps stem big to me,” I told the 
women at the hospital. “I've heard that girls 
consistently outdo boys in scholastic testing, 
and that in one graduating class girls were 
outnumbered thirty to one but took the top 
five places. How do you account for that?” 

This got a laugh and then a bigger one 
with the reply: “That's because boys have 
cars, and we must stay home and study." 
Judging from ‘the  letters-to-the-editor 


National Geographic, October 987 





other slant ¢ 


= 1 nvImity 
‘ : 
EnOnVEAICY 
; 


wecien ti 


women cirve would follow 


Dencing to a new tune, Maha Bulehort wa: 





a 5 by = | os T =f 
pon iho repurted fo frefel et ica rite BE Cht=g i | 
al f t Rates: a ee te = 5 ’ . = Ci ol = an ' , . 
CLM Cenmcer, fi Fin Core DET Boe Ps Ae Cae WA Ae ce 

[4 i : Li ' EF i 1 | ee te t ad | ! i ro 1 

LT bP Le rye Oy LE i I Le a, LZ PLOT I ria l 
" j n i i als = 5 
ll Troe ke LE La Lt TL ity LE Li}! Fy itie rod rey i L rl i 


il newspapers, alotol women 
id like to dri 


iSsking thie king tor Pernisshon 


io. and by such means 


dl 1 F yi | f sar | ‘Fara 
if] i Lis mo | li i { is rie tok EE a0 
- 


a later interview With a PRD. requesting 


ft | 
ror Women agriving, she 


ne people talk about it, but most 
iTihine here 1s ver danrverous and 


; 
Initially tor 
a5 Lal = 


women would be as disastrous a 


|. Accident factor aside, it 


Wore DECEUSe Men unaccustomed 


It would be great sport!" 
ing laches running computers 


Ws @nough to make one realize What ih 


Nas made to tutire dire 


rs. 220 [here Were only atew 


the total of hospital Dero! nel Wwe inter- 
viewed in one day in Jiddah—a doren 
Same spark too. When those graduate: 
dicin’t find their names on the commence 
ment program, they set wp such a hue and 
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4i the King Saud University College fo 
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At home in two worlds, (Mai Yumant, daughter of former 
Saudi ou minister Anmad Zaki Yamani, divides her time 
between Oxford University (top), where she works on her 
doctorate tn anthropology, and her homelond, where she 
both studies and practices traditional Arab custome such 
as decorating her hands with henna. Given a choice, she 
would rather stroll with her daughter through old [iddah 
(left), where windows are lotticed to shield the women 
inside from view, thon: through the streets of London. 


I'ma Sawci woman.” she says. “TT like my veil 
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having her own desk set. [i 
speaks, the student 
only to pick up herown telephone by the TV 
and have ¢ 
Betore th tir own universities, womel 
studied by correspondence, and Faiza Abd 
alinh al-Khavval is one who worked as lial 


ifessors and female students 


Lirect-line access to the becturer 


son Delween pt 
AS Loo, ater es 
rom Vasse 
“You met with the professors?” | asked 
Wo,’ she laughed, “I'd te he phone them,’ 
Even participation in modern sport 
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Saudi vouth to neglect stucies. Dhe 

soccer team scorec| well though. [t won the 


Asia Cupin 1984 
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and stucly facilities shut of 
ta the workplace narrowing 
qualified women are stymied in their ca- 


reers. Aski 
their feelings on this, we got this cannonball 
esponse: “HELP 

Women, their faces exposed but their 
heads covered, appear occasionally on tele 
Vision as news¢tasters and special program 
presenters. Samar Fatany used to be one of 
them. She is now on radio shedding light on 
Saudi laws and culture for English-speaking 
listeners 

Pducated abroad, Samar wants to prove 
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nz forasummin F-Up statement of 


Screened from contact with hia female 
denemaie Samir Badawi teaches by 
Sintec 
University College for Women tn Riyadh. 


closed-circuit television at King 
Students (who cleared the room when 
photographer fodi Cobb browenht out her 
camera) ask quéstions by telephone. This 
veto wos devised by the ulama—da 
powerful group of religious feaders who 
advise the roveal family on every aspect 
of iife in the | ki inedom.. “ff @ man and 


qwomin are ilone in one ploce,” goes a 


a ee 


ae a Ae 
circa isesnes MESINE Shar! Seer i= 


proverb, “the thin person present ts 
Satan.” Samed Arcidy ac permits no coedu 
cation beyond findergurten 

Official censors Ieeep forbidden sights 


from reaching Saud) eves throweh foreien 
! %, i ! 


lao blot owt 
references to pork and afcohal 


péertodicois (above), They a 


to foreigners that Saudis are not any differ- 
ent. She sees some of the same acverse ef- 
fects of change in her own society a5 are seen 
1ere—the misuse of money, time, and 
leisure. She is 30 concerned that in off-hours 
she runs, from her home, a club for children 
and homemaking classes tor voung wives 
a mothers, 

Ghacda Alireza Zahid, wife, mother, and 
expert in glass and porcelain painting, re- 
cerves at home each Saturday and Sunday 
from nine tooned'c nel kKaboutadoazen young 
women Wiho-arrive on time, tess off wraps, 
retrieve unfinished work from the previous 








week, finda work spot and have atit. Ghada 

upervises, and the modest display of fin- 
id articles proves the seriousness of the 
women’s efforts, “Tdon't know if 1 have any 
talent,” said one, “but now that [ am doing 
it, Lam really mterested.” 
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Tucked in corners of the rambling old 
wildings that house weltare societies are 
genteel, My ea older ladies who 


know not the least thingabout newer trends, 
arts, and fashions, 
but know a great deal about 
traditional en cries, 
the cut and drape of cloaks 
arc Capes, fine tatting and 
drawn-threacl work, and 
how to turn minuscule hems 
on fine silk ves, and they 
are ready on a regular basis 
to pass on their skills to any- 
one wanting to learn 
Almost too late are the be- 
rinnings of concern for pre- 
serving the 


crafts. 





knowledge of 
yeslervear, Gul artist 
Hin Ager feels an urgency to 
do so through her canvases 
seven or eight years into a 
project on costumes, she 
weks authenticity. “But tts 
difficult to-find two people with the same de: 
scription of an old-time dress,” 
“The young don't wear them, older folk put 
them ini hests anc forgot them, ead Lhe very 
old can'teven imagine wh) [I'm asking.” 
Today's apparel tr anything imag- 
inable ey srcthing imaginable 5 
Wallable, but veil and cloak lend anonymity 
and appearances are deceiving. Underneath 
might be a high-society lady in haute 
ure, a2 high schooler its in blue jeans 
and a T-shirt, avillagerin colorful cotton, or 
an old-time lacly in her old-time dress. Am 
thing goes, but the outer layer—with slight 
Variations, perhaps—remains the same 
It is a shock to see sedate cloaked figures 

peeling to leotards in a fitness center Lo do 
routines popular the world over, Some to 
whom the concept 5 new have tried to re- 
main modest and cdecorous in ther wraps 
while pedaling bikes or walking treadmills, 
until the machinery cemonstrates its nasty 
tendency to gobble loose flaps of material 
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A world of color ard hos 
recint of women Ano, mountomows 
shea port of the region thtt the Komearns 
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ibbed “happy Arabia” for its pls ntifil 
rainfall and less severe fite-stvle. Veiling 
Li Not ds strict, and male visitors are per 
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in horus dike thot i 
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‘ND NATIONALITY are the 
growing interest. Thou- 
sands of women visited the “Ri 
, yadh; Yesterday and Today” 
exhibit in that city in April 1986, and Saudi 
women Were the focus and the honorees al 
Saudi Day rent sponsored by the fid- 
tah International Women’s Group 

we by any definition was Ladies’ Night 
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obpects a 
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Rung Faisal Foundation’s opening, 
W >i (Jueen Itfat, King Faisai's widow, 
and Their Roval Highnesses Princesses 
Sara, Latifa, anc Lulu recetved hundreds 


invited to enjoy the multimedia exhibits 
depicting the kingdom's anti King 
Faisal’s part in it, the sumptuous buffet on 
the outdoor spectacular 
ndlvanced state-of-the-art laser show, Some 
of the older ladies wept before exhibits of 
times past, and the young perhaps had trou- 
ble identifving with them, but their hostess 
(jueen ffat is most certainly a link to both 
The first model school for bevs in the for- 


hastory 


Lerrace, ancl al 


and long veils attached to quite long hair. ties was her doing, as was in the fifties the 
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orphanage called House of Affection, fore- 
runner of official rovernment education lor 
girls. Its first high schoolers graduated tn 
1965, Today there are $,000 educational in- 


vy two million students, 





SHtwhoOns Wilh near 
700,000 of them female 


Remembering the strict scerecation of the 


past, | am still amazed at mixed society in 
public. Married | ouples can be seen shop 
ning together, dining téte-a-téte in public in 
a hotel or restaurant, but still cherished anc 
leAlously guarcted 15 their personal privacs 
[Increased one-on-one sharing as husband 


and wife, as parents, may be due to acertain 


tragmentation of the extended family, with 
the added factor that some wives are now as 


eclucatec 








as their spouses 

Private groups mix too. Couples join good 
triends in each others homes with astonish- 
ing frequency—three or four times a week 
making a shared enjoyable little world with- 
in the bigger confining one around then 
They enjoy weekends together, travel to 
gether, share jovs and problems in support 
ofeach other, and their young folk associate 
freely—all forming a circle of friends that 
becomes anew extended family 


Children and teenagers in these situations 
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seminar in jiddan in 1985 where saudi 
‘Trofessor of Islamic (ulture 


scholar and 
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nary oblivation and takes Dre- 


ao 4 a: a — = pat = Pr = eee aw 
(NALS, ADUSDAN Bees MioOrmMalyv or D4 le- 
Pal pre! OTe WP tO Der ontinuing stuclit 


iriage 


_ 


Just getting married poses problems for 


some because of prohibitively high dowrie: 
and excessive outlays for celebrations. | 
sncikh representing ten tribes attempted to 
region when the 


Limits im Ls ‘ 
(sl? (HM). He 


1 rivals 


set dowry 


reached 160.000 Saud 
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A destener veil sports the logo of Yves St. Loatirent, reflecting a new worliliness among 
Sandi women, whose fives have been opened by education and freah opportunities. Most. 
accept the veil for privacy and protection from male harassment, not.as a.symbol 

of oppression, and cling to o tradition that defies Western understanding. 


proposed maximums of 10,000 rivals plus 
some jewelry and a gold watch for a virgin, 
and 5,000 for a divorcée or a widow. One 
news report in 1986 listed the nationwide 
average as 100,000 rryals; 

A Muslim can have four wives legally at 
a time if—a big if—he can give each wife 
equal material goods and equal time. So mo- 
nogamy is by farthe norm, although divorce 
rates are on the rise. With a man allowed to 
divorce his wife without stating reasons, 
there can be instances where the divorcée 
faces dire problems. Women can. divorce 
too, given cértain reasons outlined in the 
Koran, but instituting such action in a 
male+lominated society can be as difficult 
as trying to counteract any unfair condi- 
tions unilaterally imposed on a woman and 
children by an uncooperative or veneful 
husband. 


“EARNING TO READ may lessen the inci- 
dence of such situations, as women 
come to know what Islam truly 
.# wants of them and for them, Along 
with those individual rights to inherit, own 
property, and divorce, Islam also has provi- 
sions for prenuptial contracts and deferred 
dowries (contingency amounts set aside for 
the ifs and whens), and no infringement is 
brooked of what is lawfully theirs. Women 
have always owned property and handled 
their moneys, even before education and 
from behind the veil, and as the country 
grew and developed, so did women's invest- 
ments and holdings, and this gave rise to the 
proliferation of women’s banks, 

With all that women can do, there are 
things even today that they cannot do, such 
as board airline flights without written per- 
mission from-a male family member or 
check into any of the kingdom's hotels with- 
outa letter in hand froma male relative or 
official sponsor permitting them to do so, 
and this also applies to foreign women, 

Jodi and I were forced to bluff our way 
onto a domestic plane (breathless success 
enhanced by the beautiful koranic prayer 
for all travelers always intoned over the 





Women af Saudi Arabia 


intercom before takeoff}, and at our destina- 
tion we had to seek hotel permissions from a 
local police captain, I wanted no questions 
on how Thad come to know Arabic, s0 when 
the station guard stopped us, [launched into 
a comic English routine that went like thts: 
"Me no husband, ste no husband, Aetel!” 
Whereupon the dear grinning fellow took us 
to his leader, who was sound asleep on the 
floor of an upstairs room. We got our letters, 
but so much for the man/woman thing, 

One distinguished gentleman friend re- 
gards the travel restriction as a source of 
shame and embarrassment when he or one 
of his five brothers must sign for their be- 
loved mother when she leaves on a jaunt. 
“When our father died,” he said, “she single- 
handedly raised us, did for us, taught us, 
shaped us into what we are today, and after 
all this we have to sien for fer, How de- 
meaning!” 

At the King Saud College for Women, 
Jodiand Ilistened to acracking good debate: 

“Islam never said that women should not 
be educated. The Koran says learning 15 in- 
cumbent upon male and female.” 

“But what does one do about educated 
women here whose only concern ts children, 
the soup opera, the fat in the diet?” 

“Well, [ am educated and can give the 
best of both worlds.” 

“And [don't like the condescending atti- 
tude of some who say, ‘You poor women 
here, you can't drive; you poor women, you 
can't talk to a man; you poor this or that I 
wouldn't change for millions, and who 
asked them? It's my world and I accept it.” 

“Well ves, but in our society we do have 
some things that need to be changed and oth- 
ers, like driving, that we'd enjoy but that are 
not the most important things in life. And] 
can wait until society is ready. It is.a part of 
our life that change is coming. It might take 
longer, it might take shorter, but we are 
hoping for the best for our society, within 
our religion, within our morals, within our 
readiness to foresee and digest change. Be- 
cause then it will be for the better.” 

Inshallah. 
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Controversy has swirled 
about Sitanic’s sinking 
Many experts had thought 
Lit the ship went down in 
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oUF 1985 and 1986 expeditions 
We found the bow and «tern 
more than 600 yards anart 
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urvivers accounts, [ behev 
this i what happened 

Water entered <ix forward 
compartments after the ship 
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nosed down, water flooded 
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Upon reaching the bottom 
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Sailed: Aphid 1, 1912 Swok: April 15, 1902 Found: September 1. 1985 
Robert Ballard’s hope that Titanre should remain undisturbed was not realized, 
Last July. a French expedition began to retrieve artifacts from the wreck site. 
Its actions were roundly criticized as grave robbing—justifiably, for the line 


between curiosity and acquisitiveness seems to have been crossed, n 
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‘DOC’ 
EDGERTON 
THE MAN 

WHO MADE TIME 
STAND STILL 


By ERLA ZWINGLE 


Photographs by HAROLD E. EDGERTON 
and BRUCE DALI 





Father of high-speed photography, 

Dr. Harold E. Edgerton has pioneered 
the use of stroboscopic lignt to 

freeze on film movements invisible 

to the naked eye. Here a bullet 
pierces an apple at 1,900 mph. 
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SAN AUTUMN DAY In 1927 Harald 
EE. Edgerton made time stand 
still, This had not been fis inten- 
tion. As a 24-year-old graduate 

= student Ineleectrical engineering at 
the Massachusetts Institute of Technology, 
he was conducting an experiment in power- 
system stability, the ability of synchronous 
motors and generators to stay instep after a 
sudden disturbance—such as lightning hit- 
ling transmission lines. Having worked a5 a 
lineman for the Nebraska Light and Power 
Company, he understood that this was far 
from a theoretical problem, 

Edgerton was interested in detérmining 
how the parts of acertain kindof motor were 
affected by a sudden shift in power. While 
simulating such a disturbance, he used a 
mercury-arc rectifier, which not only con- 
verted the motor’s current from alternating 









Permanent fixture at the Massachusetts 
Institute of Technology for more thon 60 
years, “Doe” Edgerton technically retired 
ih re at Al S44 he COMicinwes fo te ach mn 


hold oourt, however, (n-fis crowded Mah, 
wihtich has hardly chanped since this 
[942 photograph (above). In 1934 Badges 
fon caught the split-second moment of 
imipuct as football plaver Wes Feslet 
kicked the ball (right), leqving behind uo 
al puff of dust from the balls aceon 
Awtre at right triggered the flash 


bor 


to direct but also sent a power sure to the 
venerator. In the process the rectifier pro- 
duced a brilliant flashing light. 

Edgerton noticed that the flashes coinci- 
ed perfectly with the motor's rate of rola- 
tion, lighting the same part in the same 
position at each turn, Suddenly the moving 
parts appeared stationary, a farmliar tllu- 
sion to anyone who has seen a movie in 
which awagon wheel in motion looks as if 
it’s standing still 

Happily, Edgerton could now study the 
motors problems while it wasin operation. 
Even better, he quickly realized, the flash- 
ing light could free the human ¢ve from its 
inherent slowness of perception, illumuinat- 
ingauniverse of motion previously only sur 
mised, Edgerton adopted an old name tor 
his lamp, the strohoscope or strobe, and im- 
mediately got busy considermg how else his 
Magi lamp" rage hit rove 
useful. “This pursuit has pro- 
foundly changed the way we 
cee ihe world 

The principle of the strobe 
had been known for hearhy a 
century, oncia few primitive 
devices hac been ¢onstruct- 
ed, but lacking a purpose 
they had remained laborute 
ry curiosities, Almost imme- 
fiately he decided to ink the 
étrobe to a camera in order to 
ctudy this new universe more 
convenicnily., Although even 
today the shutters of most 
CAMersin use can bopenand 
close rehably any faster than 
Edgerton 
understood that his new hieht 
could act as the shutter, He 
passed a current of electricity 
through a glass vacuum tube filler] with 
xenon pus, and the result was a brilliant, 
rapicl Tash whose curation he could accu- 
rittely precict 

The resulting photographs have become 
classics: the elezant coronet of a sphishing 
dropel milk, the perfect parabola ofa tossed 
tennis ball, the pinwheel progress of a diver 
toward the water. The public wae amazed 
by their novelty, the art world intrigued by 
their beauty 

sclentists recognized that thev had gained 
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an extraordinary new tool with which to 
study the inner workings of their particular 
disciplines. Edgerton photographed the 
hatching of shrimp, the heat of a candle 
flame, the patterns of shattering glass. Who 
could have guessed that a cat laps milk 
with the underside of its tongue? Or that 
hats sometimes catch their prey with their 
tail membranes? Harold Edgerton’s magic 
lamp had enabled us, as he put it, “to chop 
up time into little bits and freeze it so that it 
suits our needs and wishes.” 

In the six decades since that epiphany, 
Edgerton has remained at MIT, putting his 
discovery to a remarkable array of uses. He 
has devised special lights for underwater 
photography. ("He gave me sunlight to put 
under the sea,” says photographer David 
Doubilet.) He has contrived lights for night- 
time aerial-reconnaissance photography, 
for which he was recognized as having sub- 
stantially contributed to the success of the 
Normandy invasion. Edgerton has collabo- 
rated with Jacques-Yves Cousteau (whose 
crew dubbed him “Pana Flash") and many 
others in underwater archaeology, from the 


Firla Zwingle, a writer and editer who lives in 
Manhattan, has contributed articles on Austra- 
lia’s Tea and Sugar Train and New York Harbor 
to the GEOGRAPHIC. 


Lightning bolts in miniature are made 
to order by the subtle circuttry of the 
strobe light (right). Battery T supplies 
power (vio resistors 2 and 3) fo two 
capacitors (4 and 5) that store large 
charges for instantaneous release, 
When the switch 6 is closed by the 
ooriera's shutter, current flows from 
capacitor 4 through the transform- 
er’, This generates high voltage in 
a coil wrapped around the flash 
tube 8, exciting the xenon atoms 
within. These atoms then form a 
path between electrodes § and 
10, allowing the charge built 

up in capacitor $5 to leap the 
length of the tube. For the brief- 
est part of a-second, the xenon atoms fluo- 
resce brilliontiy. The carefully synchronized 
stroboscopic [ight on Edgerton’s Hydraulic 
Huppening Machine (left) reveals the imdi- 
vidual draps—invisible in ordinary light— 
that make up the flow of water. 


expedition that located the wreck of the Civ- 
il War ironclad gunboat Monitlor to a sum- 
mer stakeout of the Loch Ness monster. 

Far from lounging on his laurels, Edger- 
ton has followed a network of intercon- 
necting side roads to numerous ‘ancillary 
enterprises: devising more powerful and 
accurate systems of sonar; founding, with 
two partners, a major corporation (EGAG) 
to develop sophisticated electronic technol- 
ogy; helping to establish the New England 
Aquarium, whose fifth floor isthe Harold E 
Edgerton Research Laboratory. 

He also contributed funds and expertise 
to the Sea Grant Program at MIT; its 
oceanographic research vessel Edgerton 
was named in his honor. His interest in 
wltrahigh-speed photography and cinema- 
tography took him te Hollywood, where his 
film Quicker ‘n a Wink won an Oscar in 
1040. Awards have proliferated, from the 
Medal of Freedom to the medallion of the 
National Inventors Hall of Fame. 

When all his patents are tallied (40 plus, 
including those he holds with associates), 
he occasionally finds himself compared 
to Thomas Edison, Edgerton has become a 
wealthy man, he is a legendary teacher, and 
he seems to be one of those rare souls whois 
loved as deeply as he is admired. Atage #4 he 
still describes himself simply as an electrical 
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Sailing the seas in search of wrecks, 
Edgerton (facing page) has combed 
tut seafioor with cameras, strobo- 
acopic lights, and, more recently, 
side-scan sonar—a sophisticated 
acoustic device that provides uniler- 
water “sound pictures” of the ocean 
floor. The technique was refined for 
commmercial uae in the 19608 by the 
company Edgerton founded, RGkéts 
In L973 a side-scan sonar printoul 
aboard the research vessel Rostward 
revedied o promising tmage (right) 
off North Carolina's Cape Hatteras. 
After Edgerton and his crew lowered 
cumieras into the ocean, tueir hapes 
were confirmed: Burted for more thart 
a century, there lay the wreck of the 
Civil War tronclad U.S.S5, Monitor 
On March 7, 1986, BO&G sonar 
equipment produced an triage (below) 
off the Florida coast that proved to 
be the crew cobin remains of NASA's 
(i-fated Challenger shuttle. 
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engineer, answers cheerfully to “Doc,” and 
is still up to his earlobes in work. 

Qin days when Edgerton is not working 
eleew here—Woods Hole, sav, or Cuba—or 
writing books and articles, or conducting 
seminars, or helping students with their 
projects, he can be found at MIT in “Strobe 
Alley.” ‘This stretch of fourth-floor hallway 
has been dedicated as a sort of museum of 
Doc's exploits. The corridor is lined with 
glass cases containing an assortment of cita- 
tions, encrusted artifacts from underwater 
expeditions, and various seminal photo: 
graphs. In one, hung near the stairwell, a 
king of diamonds waves impassively from a 
playing card at the builet that has just shot 
through his midriff. (“Ifyou Just photograph 
the bullet, people say, ‘How did vou hang tt 
up there? Where's the string?’ " he explains. 
He has also assassinated apples, light bulbs, 
and even copper wire, which reacted in very 
Surprising and instructive wavs. } 

A clang and & crash resound suddenly 
from behind the door to room 4-410, A 
baritone cheer is followed by several vouth- 
ful giggles. Edgerton has escaped his desk 
once again, this time to show a troop of 


The coast was clear in 
Normandy on D day, and, 
thanks to Rdgerton's ingeru- 
ity, Allied troops knew they 
could invade. This historic 
ceria! shot (right), taken 
before dawn on June 6, 1944, 
resulted from caystem he 
dewised for attaching huge 
strobe lights ty reconnais- 
monice planes to tuke flecting, 
ced pictures of enemy 
territory. The photograph 
showed a telling ahsente of 
bop mavement on major 
highwaorve, revealing thet the 
Genmians were i prepired 
for attack 

In the early 19506 Edgarton 
and fis colleeues af EGréets 
aeveloped a migneto-optic 
shutter capable of recording 
the fireball of dn atomic 
bom (Lert) a eeposines os 
shortias a nunitired- millionth 
of a second 


high-school students some of his favorite 
tricks. “He wants to share the thrill of dis- 
covery,” says one stucent, and most visitors 
quickly find themselves drawn into the lab 
to witness some marvel, A few students are 
staring at the “boomer,” asonar device that 
has just zapped a metal disk into the air, The 
others are staring at him. “How does it 
work? agirl asks timidly, “It's magic, hon- 
ey!" he cries. "Magic!" 

DGERTON is a small, compact man with 
aslightstoop, The crystal of his ancient 
Timex is cracked, and his serviceable 

cuit was never fashionabie. He has ashrewd 
glance and.an abrupt way of speaking that, 
without his air of sunny unpretentiousness, 
could be brusque. “Let's get out of here,” he 
likes to say. “Do something useful fora 
change." The gruffiness is mitizated by an ir- 
repressible sense of humor with a strone 
vein of self-deprecation 

A nimius of merriment surrounds his 
mast innocuous remarks. “Read that,” he 
says with atwinkle as he hands an intimidat- 
ed-student his new book on sonar, “and 
you'll know more than I do.” His perpetual 
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they always knew, merely transposed to the 
small-town environment of the 
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combines oddly with his well-Enown gener 
osity. “Doc isafrugal man,” savs Gus Kaya- 


fas, Was Fdgerton's teaching 
assistant. “He remembers how exhausted he 
was working 12-hour shitts for 65 cents an 
hour, and it astounds him when some orga- 
nization asks him for half a million dollars 
¥et he's given ideas and patents awshy, ane 
the new electrical engineering building on 
Campus Was partly his mit 

And the brilliant scientific intuition tends 
to flash past the more mundane details: 
“Doc is ahaywire kind of guy," saves Bernard 
O'Keefe, at one time the chairman of 
EG&G. “He puts things together, but when 
VOU fet reac to make the [Fe chuct, you have 
to start all over again 


at ch once 





PHE FOUNDING of EG&G is revealing 

| Trying to sell the strobe as a commer- 
cial product, Edgerton approached 
General Electric. “I told them they should 
market the gadget,” he remembers, “They 
did a market study and found they could 
sell maybe 50 of them, and weren't interest 
ed." Instead he jormned forces with a former 


hy Pil 


Foeertioan—Tihe Man Who Made Time Stand Sunil 


student, Kenneth Germeshausen, to devel- 
op it independently 

“We didn't succeed at first,” Germes- 
hausen says. “So we started a consulting 
business using strobe photography to solve 
industrial prohblems—evervthing from bet- 
ter tennis rackets to sewing machines. We 
had no formal agreement. We never worried 
pbout who wes getting the crecit, anc if we 
e money, we just shared it. When we 
hacenough business, we brought in Herbert 
Grier. loday the company originaily 
named Edgerton, Germeshausen, and (srier 
has 23,000 employees in 47 divisions around 
the world 

“Doc is exceptionally inventive, yes, and 
he has an art of simplifving everything,” 
says Jacques Cousteau, “But for me, the 
most important thing is his ability to 
communicate with anvbocy immediately 
Twenty seconds after he's met somebody. 
there's no barricr between them, That's fan- 
tastic.” This gift, joined with curiosity, has 
made Edgerton a remarkable educator, as 
renerations of students attest 

“He's incredible,” savs Marty Klein, who 
went on to manufacture commercial sitie- 
Scan sonar equipment—one of the devices 
that was used to locate the Titawic, “He has 
an uncanny way of encouraging people by 
first giving them the tools, then giving 
them the impression that the job can be 
done. In school he didn't do experiments— 
he called them experiences. | would never 
have dome what I've done without Doc's 
encouragement 

“He's infectious in the Way he ENnCOUrAZES 
neople taro outand dothings, tofrythings,” 
saves WITT graduate and friend Robert Rines, 
now a law-school president. “He gets across 
a lot of conviction that people can do things 
thev think they can’t. He challenges them 
to dream.” 

The openness has taken more than aca- 
demic forms. Gus Kayafas remembers Doc 
Rigerton cosigning his application for a car 
loan. He also discovered years later that 
Edgerton had been paying his salary out of 
his own pocket. “Sol went to him and said I 
wanted to thank him. He sat, ‘Tust thank 
me.’ KRavafas repaid him several times 
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over by producing for the fine-arts mar- 


kel portfolios of Edgerton’s photographs, 
which sell for as much as $5000 


be 
Or 





“Very often Edgerton would get students 
to write articles with him,” says Marty 
Kein, “They might not get them published 
on their own, but with his name on them 
they'd have the thrill of seeing them in print. 
And when he made sonar records of the 
seafloor topography, he'd put everyone's 
name on the printout. The captain, the 
crew, everybody.” 

“At MIT there was alotoftalking,” Kaya- 
fas muses, “But for him the experience 
wasn't so much giving the information, it 
Was & process—learning to ask questions, 
not lo get the answers that you expect, but 
the ones that present themselves. Doc said if 
a professor fails mare than one or two stu- 
dents, it's the teacher who's failing. He'd say 
that teaching isn't about proving people 
wrong, it’s about getting them interested 
and excited. He was a great lesson for me 
that 1 could love someone deeply from an- 
other generation.” 

P™ ESPITE Doc Edgerton's verve, the pass- 
[) ing veurs have taken ther toll, There 

? is no visible evidence of the serious 
stroke he suffered seven years ago, though 
he experiences double vision in his one good 
eve, the right one, and a resulting sense of 
vertigo. He no longer drives, and now and 
then his associates see uncharacteristic 
bursts of frustration directed at his unde- 
pendable body. These days be only occa- 
sionally comes down the hall whistling 
Brahms or Beethoven. 

But the characteristic energy remains, 
even when he is simply leafing through his 
scrapbooks one afternoon, “IT like this pic- 
ture because it didn't do what | wanted it 
to," he savs. “I care here to learn, and I'm 
still learning.” Of » disappointing under- 
water project, he save, "We found nothing, 
but that's easy to do. The ocean's a terri- 
ble big place. Even when you know where 
things are, you can't find them,” 

About scientific discovery: “You have to 
have an awful lot of help. Sometimes | feel 
guilty. People think I'm in here inventing all 
the time. What I ought to do is get busy on 


high-speed photography. There's still a lot 
of things to be done, Don't know what they 
are, I'll leave it for the next generation. I 
don't want to be selfish, dol?" 

About field research: “If I knew what 
we'd find, | wouldn't bother to find it. Peo- 
ple think research is like cutting wood and 
stacking it up. Iwas working with Cap'n 
Cousteau, We worked and worked, didn't 
getanywhere. That's how you know you're 
doing research." 


\ HEN EDGERTON devised special 
) cameras to search for the Loch 


Ness monster, he was not im- 
pressed by the results: “I told all those re- 
searchers that no self-respecting monster 
would go near all that machinery they put 
down. I'm a scientist. [ take evidence. P'm 
not going to make a conclusion froma foggy 
thing in the loch. You can't tell ifit’s a boy or 
i gir Wo 

Does he like students? “T bike making 
them work. When they decide to work, it's 
amazing what they can do. They weren't 
just pressing their pants in my clas. I al- 
wavs gave “em something to do. Only mys- 
tery [could never solve was whether the boy 
who wore only a blanket to class had any 
underwear on.” 

Like his students, Edgerton's magic lamp 
continues to leave the lab to serve some prac- 
tical purpose. It has become the standard 
flash on every new camera, and it blinks 
its luciferous warning from countless sky- 
scrapers and airports. It has become « vir- 
tual member of the family. “There are four 
strobe lights in Aurora on the courthouse 
tower, savs Marv Ellen Pogue: “My mother 
éaid at one time that she bemoaned my fa- 
ther being in the cemetery all by himself. I 
said, ‘Well, mother, it's not lonely, because 
Harold's strobe light 1s constantly watching 
over his grave.’ ” 

A research assistant looks into the room. 
“Doc, have we gotany more playing cards?" 

“Nope. They're all shot up.” 

He claps his hands. “Let's cet out of here. 
Do something useful for achange.,” [] 





Crowning glory of his portfolio, this photograph of a milk drop landing. on a red 
cookie tin was taken by Edgerton in [957 and is in the collection of New York's 
Museum of Modern Art. Ever the perfectionist, Edgerton ts quick to pot out 
room for improvement: Not every peak on the coronet ts identical. 
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N FEBRUARY'S COLD, when the wind is razor- 
edged and blowing hard from the northeast, 
the sea along North Carolina's Outer Ranks 
demands obedience to its raw power. Surly of 
temper, it may lash out harshly, jabbing the 

shoreline, sometimes smashing it with a rounchouse 
blow. Tf vou venture onto the beach during one of 
these fits of temper, you will see barrier dunes change 
shape before your eves as slices of sand are carved off 
and slide inte the ocean. 

Gulls and terns feint with the pounding surf, ex- 
pertly timing their swoops and dips, Small animals 
scurry among the wax myrtle, sea oats, and other 
rrasses; they concentrate on what is of paramount im- 
portance along these shores, survival. 

The deluge of summer visitors—some 1.5 million 
each year—is still months away. Their place on this 
shore is now guarded by the boarded-up beach cot- 
tages strung along the dune line. Sullenly, persistent- 
ly, the sea attempts to reach them. Man must build 
carefully here, for this sea is intolerant of weakness, 
relentless in attacking it. 

ITknow... . 

It was the previous September when Hurricane 
Gloria swept up the North Carolina coast, its winds at 
74 miles an hour with gusts to 100. It slapped my Hat- 
teras Island motel with enough force to cause walls 
and roof to shake. Air pressure dropped. My ears 
popped. What would have been bad at any hour was 
terrifying at midnight with power and water gone. 

Outside in the howling night, wind-whipped trees 
bent toward earth. An ocean I had swum im just the 
day before now vengefully threatened to wash away 
the structures man had defiantly builtalong its shores. 

Nervous, sleepless, huddled behind a barricade of 
mattresses and plyhoarded windows, | awaited the 
worst, trying to imagine what to doif the roof flew off, 
or the foundation collapsed, or a telephone pole was 
hurled through a wall. Hurricanes transform the ordi- 
nary into the dangerous 

Yet hurricanes ancl storms are ordinary on North 
Cardlina’s Outer Banks. Thus the primary lesson 1 
had been gradually learning while traveling on these 
islands was being driven home: When nature declares 
eminentdomain, man merely hopes tosurvive. And to 
survive, a balance must be created and re-created. 
“You can live here,” Superintendent Thomas: Hart- 
man of the National Park Service had told me shortly 





Silvery morning fog creeps through booming 
south Nags Head, where development stirs mixed 
feelings, “It's distressing,” says a West Virginia 
woman who has sumimeéred here for TS years 
"The more construction, the more erosion.” 


He 
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after [first arrived, “but you've got to accept 
the Outer Banks on their terms.” 

There was a sudden calm; the eye of the 
hurricane hac! reached us. I wondered if I 
had done a wise thing, staying with those 
few. Outer Bankers who spurned the Na- 
tional Weather Service's advice to evacuate. 
The hurricane, the advisory had warned, 
could bea killer. Then the buffeting re- 
sumed as the eye of the storm passexi. 

After taking one life, Hurricane Gloria 
relented and swept northward, leaving 
wrecked buildings, piers, boats, As I 
watched the Outer Bankers begin repairs 
and cleanups, I thought about what had 
shaped these sturdy folk—and what lay 
ahead for them. 

For they were in the midst of another 
storm, one that would not pass. That storm 
was change: The Outer Banks, long North 
Carolina's best kent secret,” were in the 
midst of development, with newcomers 
arriving, condominiums nsing, roads 
jammed, the Bankers and a way of life bend- 
ing like dune grass before a great wind. 


OME CALL it progress, I callit rape,” 
Nellie Myrtle Pridgen, a Nags 
Head native, snapped when I 
asked her what she thought of the 
development pressing in all around her 
along an asphalt strip she remembered as 
beach, Cinder blocks and planks barricade 
the front of her home. On them a hand- 
painted sign warns: “Keep out!” Might as 
well post asign telling the ocean to keep out, 

Nellic had shown me, inside her house, 
the memorabilia of an earlier time, of dec- 
ades spent by the sea: shelves of shells, sand 
dollars, fulgurite—abstract glassy shapes 
formed when lightning strikes the beach and 
fuses its sand. And photographs from her 
youth, showing flat, unbroken beach from 
sea to sound. 

We strolled the beach, passing the weath- 
ered old houses of an earlier, more graceful 
tourist era, Here, where the ocean's roar 
mulfles the sounds on the roads that pass her 
home, we talked of storms and of hearing 
the sea. “To me," she says, “on stormy days 
when the tides change, it sounds like they're 
throwing out a load of lumber.” 

My ignorance of the sea is embarrassing; 
she 1s kindly about it: “To know what this 
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sea is doing, you must see iton every tide.” 

After our beach walk, Nellie Myrtle's eves 
swept quickly up and down the road we had 
crossed, at the housing developments and 
the traffic. Her mind went back to the times 
she cherishes, when the island seemed al- 
most to belong to her and a few others. 
“Well, it's gone; it's all gone now.” 

Tourism amd vacationing began on the 
Outer Banks in the early part of the last cen- 
tury. When the editor of the American Bea- 
com visited’ Nags Head in the summer of 
1851, be wrote of “picturesque dwellings on 
the hills occupied by the intelligent and 
wealthy Carolinians, who... pass in re- 
fined social intercourse, surrounded by the 
health reviving breezes of old Ocean. . . .” 

Today Nags Head and its sister towns— 
Kitty Hawk, Kill Devil Hills, and Southern 
Shores—remain the hub of towrism, 

The Wright Memorial Bridge, stretching 
long and low across the junction of Curri- 
tuck and Albemarle Sounds, is one of two 
points of access into Dare County and onto 
the Banks (map, pages 492-3), From here, 
after a short drive east, Highway 158—the 
“bypass” paralleling a narrow beach road— 
runs through these famed resort towns. 

On any given summer day both roads are 
i nightmare of traffic as an average 60,000 
visitors make their way to sea. At night the 
roads ane lit by the neon glow of restaurants, 
hotels, and motels. All strain resources of 
water, sewage, electricity, and patience. 
Says Karen Shepherd Macmillan, a long- 
time summer resident: “Once you could ride 
your bicycle up to Duck village and never 
see acar. Now Duck isup for grabs. We used 
to laugh at overcrowded Virginia Beach. I 
think what drew people down here is a way 
of life that isn't any more.” 

“Growth,” says Nags Head Mayor Don- 
ald Bryan, “isatsuch arate you can’t by nor- 
mal means keep up with needs,” Eighteen 
thousand of the Outer Banks’ 21,000 year- 
round residents live in Dare County, and a 
recent projection warns that uncontrolled 
development could swell population to more 
than 95,000 by the year 2000. Mayor Bryan 
estimates that Nags Head alone will spend 
60 million dollars for services over 20 years. 

“Consider our jail," said Bobby Owens, 
Chairman of Dare County Commissioners. 
“Tr's a nice old jail, and it was fine when 
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everybody knew everybody. But it houses 
only 16 people. There are no facilities for ju- 
veTiies or women. We need that now.” 

Resources are stretched to the limit in ev- 
ervarea. “When I became a commissioner in 
1970," Owens said, “we had 2 $500,000 edu- 
cation budget. In 1985 tt was erght million 
dollars lor litthe Dare County." 

To the crush of summer visitors has been 
added a growing number of winter visitors 
and people seeking retirement homes. 

“Traditionally,” says John Bone of the 
Cuter Banks Chamber of Commerce, “our 
economy was characterized by a summer 
hoom, a winter bust: now that's changing.” 
There are year-round supermarkets, de- 
partment stores, and boutiques. “I had 
lunch ina kesher deli the other day,” Bone 
told me, “Twenty years ago people wouldn't 
have known what you were talking about.” 


O GAIN néw revenues and to slow 
growth, the county now levies 
taxes on land transfers and motel 
and hotel rooms. There is éven a 

fee for a water tap. “Totally unheard of in 
Dare County,” Commissioner Owens said. 

The little Outer Banks towns have been 
discussing consolidation. Mayor Lowell 
Perry of Kill Devil Hills believes: “One mu- 
nicipality should be the ultimate result.” 
Others favor administrative consolidations, 
such as central purchasing. Whatever the 
outcome, Mavor Bryan said, “The point is, 
we cannot continue trying to be rural when 
we are no longer rural.” 

You only have to look around to see that 
rural has turned to resort. 

Construction is now Dare County's sec- 
ond jargest employer, behind tourism. 
There's money to be made, One man hacl his 
beach home trucked to another site, so he 
could sell the beach site at substantial profit. 

The question is not whether the Outer 
Banks will continue to develop, bul how 
they will develop, Public officials and build- 
ers point fingers at each other concerning 
mistakes that have been mace. 

“There is terrific pressure from develop- 
ers here,” Mayor Elizabeth Smith of Kitty 
Hawk told me with a sigh. 

For their part, many developers complain 
that local officials have been slow to coerdi- 
nate planning. [spoke with Danny Damels, 


North Caralina s Guter Banks 





a developer based in Nags Head. “This a 
beautiful place, and | want to keep if that 
way. There's not too much growth, there's 
not cnough planning. When everybody is 
doing whats right in their eves, we're bound 
to have problems,” 

Part of the difficulty lies in the nature of 
Quter Bankers, says historian and develop- 
er David Stick. “Because of the tradition 
of self-sufficiency and independence here, 
there is an innate distrust of anybody com- 
ing in and telling them how todo anything.” 

it was in 1947 that David Stuck settled in 
the Outer Banks, hoping to make a living as 
a free-lance writer, His father, Frank Stick, 
was developing a four-mile stretch north of 
the Wright Bridge now known as Southern 
Shores. Needing money, David joined the 
venture, and wpon his father’s retirement 
became Southern Shores’ prime developer 
until he sold his interest in 1976, 

From the start he was concerned with 
minimizing damage to the fragile coast. 
That did not always sit well with his part- 
ners, “Tinsisted ona minimum sizeof 20,000 
square feet for our lots. Almost evervbody 
else had §,000-square-foot lots. My part- 
ners didn't like it but went along, although 





A human tide corned by four-wheel- 
drive vehicles converges on ever shifting 
Cape Hatterus (focing poge), popular for 
surf fishing. Erosion has narrowed the 
beoch in front of threatened Cape Har- 
teras Light, at top, from 2,500 to barely 
1) feet. After his van become stuck in 
Bort sinus on Ocracoke Island, a motor 
fst learn costly lesson about the unre- 
mitting tide (above), 
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Developers have lo assume responsibility 
fordevelopment, be told me. He rejected the 
idea that if local building codes are weak, 
developerscan be excused for poor and risky 
“In south Nags Head vou don't 
land subdivid 
ers, land desecraters.” He called them the 
‘orime villains,” adding, “The second vil- 
lains are banks that loan them the money.” 
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Hatteras villages are quiet and unobtru- 
sive, hidden as they are “back of the beach,” 
meaning along Pamlico Sound 
tle hamlets of wooden homes, many held 
by the same family for generations. Peopie 
do not reveal themselves easily to outsiders, 
but they politely tolerate questions. “We just 
kinda washed ashore,” one family told me 

Moat of the island national seashore, 
60 the sprawling beachfront development o! 

Nags Head is not 
lages, all unine separate and withoul zon- 
ing laws, are squeezed for space and feeling 
the impact of change 

Just-about evervone Lialked with insisted 
l was now on the “trae” Outer pois sac 
Gamalie!l Ballance of Hatteras village: “The 
Lutes Hanks have alw ays been ror I Biesain 
inlet to Witracoke Dale Burrus: “At 
one time if you called folks from Nags Head 
‘Outer Bankers,’ they got mad at you.” 

Hatteras Island has its own special link 
with the se#, 
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and. Onaday of mistand wind I 
those Limes 
crashing sta, men 
in “lickers manhand| boat into the 
breakers, in their minds the old surfman’s 
adave: “The rulebook savs you have 
utiit don'L say you have to come back 

[stopped by the small supermarket run by 
Dale and Allen Burrus. [t was a 
store when the family opened it in 
Dale said things are changing. Tt 
keep villagers busy with construchon work 
shops, and “party sporttishing. 
‘Mavbe," Allen ventures, “if we're not care- 
ful, the local person disappears and outsid 
ers take over with their own ideas,” 

| encountered that nagging worry every- 
where on Hatteras; “Sometimes I feel ike 
the whol Pisin isc Lost neINOnNMe, "Ruxton 
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The way Ocracokers deal with change 
tells a lot about their character. They've 
long held that a person has the right to do 
anything he wishes with his own property. 
Without zoning, businesses and residences 
grew side by side. When Ocracoke was justa 
fishing village, this was not a problem. It 
was the building of a three-story motel on 
Silver Lake that galvanized villagers to ac- 
tion. The “high rise," they complained, was 
incongruous box of bricks. 

Hyde County hired a consultant to come 
up with a plan. But, says Commissioner 
Ballance, “He didn't talk to anvone. He fi- 
nally came up from Wilmington with a plan 
nobody understood or liked.” It was rejected 
and, Ballance says, “I realized I should 
draw up a plan, Isat down with people and 
went throuch it one, two, three, saying ‘Do 
you understand it? Is it too much to ask?” 

Zoning is still too hot a word here, so 
Ocracoke now has a “development ordi- 
nance: Under it a permit is required to de- 
velop any land or build any structure. 
(suidelines limit the height of any building to 
35 feet and establish setbacks from property 
lines and public rights-of-way. 

There isalesson here for other. areas of the 
Outer Bunks where local resistance to regu- 
lation is strong, Alton thinks: “The whole 
thing here was trust, you know, This was 
someone from Ocracoke speaking to them.” 


HE GOVERNMENT—now that’s a 
phrase to get a Banker's dander 
up. I discovered this im the fish- 

, ing village of Wanchese on Roa- 
noke Island. T found too that not all the 





Outer Banks are riding the current of devel- 


opment. Inastrictsense, Roanoke is notone 
of the Outer Banks; it is nota barrier island. 
But its history and culture are inseparable 
from the Outer Banks. 

I followed a narrow country road that I’m 
cure no Lourist would take on purpose and 
arrived at Wanchese. It presented little ob- 
vious charm: mostly houses, some with their 
own little canals for boats; piers and ware- 
houses: piles of gear. Development was not 
the issue here; hivelihoods were: 

Afew years back a program had been 
undertaken to change Wanchese into a ma- 
jor center for offshore commercial fishing. 
A “seafood park” with packinghouses was 
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bepun. But things had gone wrong. The 
fishermen blame environmuentualists. 

“T's really a story of betrayal,” Jory Dan- 
iels told me in his seafood-company office. 
Willie Etheridge—“ Uncle Junior"—.chimed 
in: “All the politicians are scared of 'em,." 
These were angry men, their toughness 
formed by the hard dawn-till-dark work of 
wresting a living from the sea. 

Men below were packing fish, but not 
much; outside, the harbor was nearly emp- 
tv. Joey explained that most of the fleet was 
up north, working out of Hampton. He said 
they could pack twice.as much here at Wan- 
chese, but not until they had a permanently 
clear channel through Oregon Inlet. 

Oregon Inlet separates Bodie Island from 
Pea Island, now the northern end of Hat- 
teras. The inlet opened during a hurricane 
in 1846, Since then its southern shore has 
migrated nearly two miles, eroding the sites 
of ighthouses built in 1845 and 1859. And 
each year about 700,000 cubie yards of sand 
are trapped, creating massive shoals that 
threaten the increasingly lurger fishing 
bouts that use it as a door to the Atlantic. 

The U.S. Army Corps of Engineers 
proposes two jetties—basically huge rock 
walls—more than a half-mile out into the 
sea to stabilize the inlet (page 509). This is 
what the fishermen want. The Department 
of the Interior says “No!” It would destroy 
the shore's equilibrium and hasten erosion, 

Others oppose the jetty, I talked with 
George Deems, president of the North Caro- 
lina Beach Buggy Association, representing 

3,200 recreational fishermen. Of commer- 
cial fishermen, Deemssaid:*Mostthink they 
own every damn fish in the ocean. These 
lands were given for recreational purposes." 
He insisted he was not against commercial 
fishing, but believes that dredging strikes 
t balance between commercial and recre- 
ational needs, “It will get them a channel.” 

The Wanchese fishermen reply that 
dredging alone barely keeps this perilous 
inlet open. According to the Corps of Engi- 
neers, from 1960 to 1983 dredging opera- 
tions have maintained a 14-foot channel 
only 25 percent of the ime. 

With jetty construction frozen by debate, 
Wanchese’s seafood park seemed adepress- 
ing syinbol of shatterecl hopes, Still mostly 
undeveloped, it Was supposed to create 500 
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Traffic was restricted by the U.S. Fish 
id (| Wildlife Service, seeking t protec the 
K National Wildlife Refuge in Vir- 
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Several years ago Ernie was arrested tor 
crossing the beach after curfew and served 
58 days.in jail. “And for what?” he asks and 
answers, “just trying to get back home.” His 
work makes his need for unrestricted access 
to supply centers in Virginia urgent: “The 
tide doesn't follow government regula- 
tions.” But Back Bay refuge officials say the 
controls are vital to maintaining asanctuary 
for the area's wild creatures, 

Wild horses roam along Currituck Sound 
as well, Ernie told me. And sure enough, as! 
watched him round up cattle on his fenced 
range, a herd of wild horses led by a black 
stallion thundered out of the woods, 

But the most unexpected sight was the 
buffalo. He is experimenting in crossbreed- 
ing them with cattle to get beefalo, a leaner 
meal, “Just something I'm trying.” 

His cattle and buffalo sometimes make 
their way to the beach to escape the flies 
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and mosquitoes that swarm in the evening, 
“US. Fish and Wildlife officers shot one of 
my buffalo,” he told me with more sadness 
than bitterness in his voice. “I don't know 
why they had to do that.” 

Wildlife officials explained, however, 
that the animal was headed fora public area 
inthe Back Bay refuge: 

When the federal government opened the 
new Currituck refuge in 1985, Corova 
Beach residents feared that travel south be- 
hind the dunes would be forbidden. How- 
ever, federal officials have promised to 
allow travel through the new refuge 

The fences are still in place “and that 
won't change,” an official at the Back Bay 
Wildlife Refuge told me. “We can't have ev- 
erybody from Virginia Beach driving down 
through here.” Travel on the beach between 
the gates is still forbidden without a permit. 

As with so many conflicts on the Outer 
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Stork-legged go-cart called the CRAB 


(coastal research amphibious bugey) 
creeps tiroie the surf near fhe OU, &. 
Army Corps of Erigineers research pier of 
Duck (left), Operable in depths up to 30 
feet, the CRAB measures sand buildup 
and erosiorcon the ocean floor, A laser 
beam shot from shore bounces off a prism 
on the veficle plotform, precisely gouging 
up-ond-dowrn movenrent 
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Varth Carolina's Giurter Banks 


Graceful shoals on the sound side of 
CQregon Inlet (above, foreground) tllus- 
trate the formation of sandbars, marked 
by cur? on the seaward side. Keeping the 
inte? navigable now requires constant 
dredging. The Corps of Engineers pro 
poses to build bvo jetties and a sand 
pipeline under the inlet (below). Favored 
by commercial fishermen but opposed by 
environmentalists, the plan ts deadlocked. 
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Banks, I found tt difficult to Know how to 
feel, But the balance between differing hu- 
man needs was only one of two questions 
that tugged at me as I traveled. The balance 
between man and nature was the other. | 


would find that no easier lo answer 

A September morning brought a sti 
northeast wind that blew at 30 miles an nour 
and kept small craft outo! the sound, But by 
afternoon the wind gentled and the sound 


smoothed. As evening approached, the set- 
ting sun's reflected light danced across the 


water hike diamonds 

A half-mile off the north beach of Roa- 
noke Island, I looked landward from the 
small wooden boat I shared with University 
of Virginia geologist Robert Dolan, Kecent 
storms had chewed up the shore and spit out 
trees, leaving them broken and scattered 

Lhad come insearch of the “lost colony” of 
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Roanoke, part of Sir Walter Raleigh's effort 
to found English-speaking settlements in 
America. [n 1587 a colonizing party land 
ed—and three veors later vanished, never to 
bé found. Among the 116 missing wus Vir- 
ginin Dare, the first child born of English 
parents in America. The name of an Indian 
Vilage, “Croatoan,” carved on a tree trunk, 
ollered one clue to their whereabouts 
“What's left would rest somewhere 





North Coraline « (iuter Banks 





beneath this water,” Professor Dolan said 

Behind the pines and live oaks that fringe 
the beach, there is partial reconstruction of 
the crude earthworks fort built by the first 
eottiers. ““Dhey would have built onthe hich 
@st, most stable part of the island, no doubt 
hunting and farming between the fort and 
the shore,” Dolan said. “But their farms 
have been sweptaway by erosion and storm 
action; a quarter to a half-mile in 400 years 
[t's sll happening.” He first saw the beach 
23 Vears ago, Dolan said, and in placesit was 
(OO feet wider than it js toda 


ROSION and storms pose a problem 
| for mocern setters on these is- 
lunes. Last April howling winds 
two-day northeaster 
WAVES SIX to ten feet high crashing into the 
Banks. In south Nags Head erosion caused 
three cottages to slide into the ocean, Anoth 
er 20 have been condemned because the 
have lost so much land that there is-no place 
for septic tanks 

[drove down the beach in June with Nags 
Head Public Works Director Skip Lange. A 
dishwasher lay forlornly m front 
cleared lot. Collapsed woodtn walkways 
stemmed bo kneel in obemanceée to sand and 
sta. Lhe familiar dunes were washed awa 

sandbags surrounded many homes: “Ii 
we get another bad storm, a lotol the howses 
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will go," Skip said as we paused at asubdivi 
sion where, even on this bright day, the 
ocean lapped at the steps of some cottages 
Jack Wallace has lost two sets of steps and 
hiity feet of beach in ten years. “I'd like to sell 
the howse,” he told me. I Ane ita little irons 
that he sa realestate appraiser. “I'll sell my, 
5 OOK If there wasn't 

erosion, I'd get a quarter million for it.’ 
According to officrals, hundreds of North 
(arolina oceanfront properties are threat- 
Hulkheads and concrete 
sawalls are prohibited by law. While these 


ened by erosion 


Long shadows ani golden light foretell 
the end of a summer day for swimmers 
tind surfers enjoying Cope Hatteras 
National Seashore near the village of 
Rodanthe. So chonpeable are the shoals 
off Hatteras Islond, save a local restedent, 
vou con't tell where the good surfing is 


going to be year toyed 


structures may offer temporary protection, 
they may also concentrate wave force and 
hasten erosion. Owners of homes on eroding 
beaches are encouraged to move back from 
the shoreline. New homes must be set back 
thirty times the annwal ¢rosion rate 

Many homeowners do not have lots bi 
enourch toset their howses back. To be safer, 
they would have to move to another site, and 


rh 


federal flood insurance doesn t vet pay tor 
that, So they rebuild on eroding properts 

Says Jack Wallace: “If [had known ten 
years ago what know now, wouldn't have 
built here, The ocean is like a hippopota- 
s where it damn we “ll pleases 

Even a Quter Banks’ best known saa 
mark, the old Lape Hatteras Light with tts 
distinctive black and whit 
eel ips ed into the sen a few years back 
workmen tore wp a parking lot and stacked 
the slabs of asphalt in frontof the lighthou Lt 
to save it. It remains threatened. 

When it was com pleted in 1870), half a 
nile of beach separated it from the sea, Now 
the beach is only 100. feet. The governmen 
has four choices: Let it fall into the sea; build 
an artificial beach around it surround it 
with a seawall so that if the beach goes, the 
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lichthouse becomes an island; put it on rails 
and move it inland. Cost estimates range 
from three million to six million collars 
Compounding the erosion is a long-term 
rise in sea level. “Aneel it's futile to fieht it,” 
reologist Da There 
one-foot rise this century—which means a 
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has been a 


200-foot horizontal sorta of the sea ove! 
beaches. Storms and erosion willincressing- 





ly threaten seaside communities. 


Geologists have been limited in ther abili 
ty to predict what will happen and when 
Professor Dolan 1s testing a computer pro- 
gram aimed at analyzing erosion rates. He 


and his colleagues now belheve the Y Can plot 


Fugitive visitor from a bygone ape, the 
remains of on unidentified. [9th-century 
sdiline ship emerged in LOSS on the bean 
north of Rodanthe, only te vanish three 
weoks later. Rum agroune in tow or storm, 
hundreds of ships hove foundered tn 
waiters off the Quter Ban! 


to the enithet Crovevonl of the Atianiic, 
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o silent reminder to those who would 


underestimate: this volatile place 
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niutterns within what they are sureis asingle 
barrier-island system, “because thes are or- 
ganized enc ueh t o be predictable.’ 

f Maryland renmorphologist 
Stephen aaa adeied a gloeomier note 
“Over the next century we predict beaches 
will erode from two to five tumes taster than 
in-the past hundred years.” Warmer tem 
peratures, increased carbon dioxide in the 
and melt- 
glaciers will all con 
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atmosphere (which holds in heat) 
ing of middle-latitude 
tribute to the rising sea level 


increasingly perilous on the Outer Banks 


‘Tes roing to be 
ancl othe r chore lines,” le sail 


[INTER CLOAKS the (Cute 
Hanks in cliflerent colors 
The green ground cover of 
summer becomes brown, The 
sky is often gray, the days quict. More than 


al An time, It was in winter that 1 consid- 
{ 


ered nature's inthicate network here, and 


man’s place tn it, DP crossed the Oregon Inlet 
bridge, looked down on shoals 
Alood-tide delta, and marshes spreading rite 


thal form the 





Famlico 
bul mostly there wasst 
the calling of snow geese on their way to feed 
im Pea Island National Wildlife Refu 

The refuge t bird-watcher’s paradise: 
nerons, egrets, ducks, 312 
all. Perhaps there's.a lesson here 

To the 750,000 visitors who come here 
each summer, the refuge must 
handiwork un- 
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ttiness broken anby hy 
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“This 15 almost totally a man-made system, 
Bonnie Strawser of the Fish sis Wildlift 
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But 
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inhibited the natural reshaping forces of 


Wind and wave. The government no longer 
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nature will have herway 
Thomas Hartman about 
the sea would reclaim thi 
ge, he said there had been many 

of the impact of losing the dunes 
“but ; can tell you what would happen 
Only sod can really answer that 


SO man had manarved nature on 
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the possibility that 
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land, improved it, butinthe end had vieldex 

ceriain powers back to nature. “You 
here, but you've got to accept the Outer 
Banks on their terms,” Hartman hacl said 
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One and a half million members respond with important 
new data relating smell to age, health, presnaney 





By AVERY N. GILBERT 


the survey form and sharing 
the odor samples. In the same 
way entire classrooms look 
part, from the fourth-grade 
class al Clhoywell Elementary 
school in Tampa, Florida, to 
a psychology class at Platt 
Junior College in St. Joseph, 
Mis<ourt. 

Some members gave the test 
to their infants:and young chil- 
dren and observed their reac: 
tions. Others encouraged a 
variety of domestic pets to 
take part. A house cat in Atas- 
cadero, California, found one 
scent (Galaxolide-—page 516) 
offensive enough to leave tooth 
marks on the survey form. A 
cairn terrier in Overland Park, 
Ruainsas, Apparently agreed 
with the house cat in her 
own way, 

Naot everyone appreciated 
the test. A number of letters 
told of respondents with super- 
sensitive noses who could not 
stand to have the odors in 
their houses. 

Murh more work will be 
required to tally and complete- 
ly analyze the unprecedented 
torrent of data from the 1.5 
million returns. To bring you 
a tentative early look at our 
findings, we randomily selected 
asample of 26,200 replies, all 
from the United States. We 
also collated results from 
100,000 responses from abroad 
suthiciently for asingle—-and 
fascinating—international 
comparison (page $18). 

While vastly more is to be 
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and CHARLES J. WYSOCKI 


learned, we believe these 
general results will remain 
valid through further con- 
trolled studies in the labora- 
tory. ‘To foster achditional 
research, we are tabulating 
the data on computer mac- 
netic tapes and will make it 
available to researchers 
everywhere. 

A survey of this magnitude 


could only be undertaken in the 


computer age; analyzing the 
returns by hand would be im- 
possible, Nearly ten man-vears 
will be spent merely keying the 
results Into a computer prepa- 
ratory to large-scale analysis. 

To affix the scents to the 
scratch-and-sniff panels, the 
droplets of odorant were sur- 
rounded by long chains of mol- 
ecules called polymers: These 
formed microscopic bubbles 
that burst when soratched, 
releasing the odor. Though the 
quantities of scent used] were 
small, their value was high: 
The single ounce of androsten- 
one donated for use in the test 
would have brought $200,000 
on the chemical market. 

Qur two-vear collaboration 
with the National Geographic 
Society has been particularly 
aratifying. As scientists, we 
have a responsibility to inform 
the public, And a8 research- 
ers, We hope to tap ever great- 
er sources of Information 
about human physiology and 
hehayior, ‘These two goals 
are beautifully intertwined 
in this project 


“My sense of smell comes 
and goes... . Eating for 
me is something I do 
because I'm hungry.” 


*... my aunt’s house in 
desert Utah still smells 
exactly as it did forty years 
ago—of apples, banana- 
oil furniture polish, and 
old-fashioned floor wax,” 


“My wife answered these 
questions, She is an 
expert. She can smell 
beer aver the telephone.” 


st am three months pregnant 
and smells seem to trigger 
much of my nausea.” 


“Nothing beats the smell 
of my garden except the 
fragrance of a new 
baby’s head.” 


“Needless to say my ‘poor’ 
sense of smell stood me 
well during 25 years of 
dental practice.” 


“Thank you for giving me 
the opportunity to help 


science in a minor way.” 


Six odors 
challenged 


participants 
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pallelyarendinaive elanto bleed 
a third of the U.S: participants tafe 
io. detect H—a trail that is probably 
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rou 
are it? 


Cut pon 
correctly — 
identify odor? 


Androstenone posed greater prot- 
lens of identification than ary 

other scent. More woren than mar 
Were sensitive fp 1 bul were almost 
es unsuccesstul at identifying It. 

OF thase respondenis who detociad 
an ooo, most found it musky/ urine, 
many others floral, 


“HOSE WHO TOOK PART 
in the Smell Survey 
. faced two major chal- 


lenges—the first, to detect the 
odors described below; the 
qecond, ta identify them 
correctly. 

Fully balf the participants 
could smell all six samples. At 
the other extreme, the propor- 
tion of people unable to smell 
three or more samples was 
relatively small (around one 
percent). 


noses as thee primary odor nate in 
bananas and pears, it was chosen 
to fepresent the category af food- 
related odars and also because it ts 
ottena standard stimulus in scientific 
research on smell 
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Among the most readily deterted 
samples, isoamy! acetate was almost 
ao easily discome by man as by 
women, identification proved rich 
ror client. 





Isoamyl acetate (banana) 


The results demonstrated 
widespread “odor blindness” 
in the U.S: to two samples 
Androstenone and Galaxolide 
could not be detected by 35 
percent and 29 percent of par- 
icipants respectively. In con- 
trast, less than 2 percent of the 
population has some form of 
color blindness. 

The survey alco showed that 
odor blincdness—known as 
specific anosmia—to andros- 
tenone and Galaxolide are 





Galaxolide rivaled androstanone lor 
difficulty of both detection and racog- 
mito, Frequently respondents wha 
fated to detect one of the scents aiso 
fasted with the offer. 

The difficulty of males in identifying 
this perfume base oreated the witest 
sex-related gap in the tests of scent 
recognition. 








related, For the |4 percent of 
readers unable to smell any 
two odors, these two scents 
were paired with overwhelm- 
ing frequency (92 percent}. 
This results new; in connect- 
ing these two specific anos: 
mias, we may discover more 
about each. One clue: Both 
compounds seemed “musky” 
to many people, 

To measure odor identifi- 
cation, 12 descriptions were 
listed for each scent. These 


© Eugenol (cloves) 


oll, egencl ahi eonen ivcinnenian: 
‘pea mies fashioned oars 
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Like soants 2.5, and 6, eugenol was 
selected partly because of its easy 
detectability, and Whus its high ylald 
of identificathon responses. 

Familiar to cultures around the 
world, (hig Writ, aromahc soen 
soored highest among both sowms 
in identification 





included one word that was 
considered an appropriate 
description, based on experi- 
ments in the laboratory. In the 
survey returns the description 
most commonly selected by 
participants was, in all cases, 
the “correct” choice: 

Thus androstenone was 
urine/musky, banana was 
fruity, Galaxolide was musiy, 
clove oil was spicy, gas odor 
was foul, and rose was floral. 

As we will see, many factors 





dients used to give natural gas its 
obnoxiqus warming smell, twas 
included to provide an odor gener 
ally regarded Eu IAA. 
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can contribute to decreased 
emell perception. Age takes its 
toll, & in some cases do condi- 
tions such a8 pregnancy and 
tobacco smoking. Diminished 
perception can also result from 
what scientists call long-term 
adaptation, a process that 
lakes place over the course of 
protracted exposure to an 
odor, A good example is the 
tannery worker who, after 
months on the job, is no longer 
aware of the foul smell. 





ad tesait Hhiscaeily 
ranpagea woct cadena Tha odor in 
the sample was typical of mary vari- 
wtios bus screcitc' i po anaes sire 
Rose was chosen to represent flor- 


als, a class of sweet, pleasant odors. 





This was the only test oder designed 
tn be both readily detectable and 
almost universally regarded as foul 
srmeding. 


ARKOugh identification ranked high, 


Unpleasant than expected to older 
98 groups, revealing a potential 
schiroe of danger (pages 422-3} 





This traditional tavorte for partumes 
proved lis pedigree by achieving 
hearty Unanimous detection arong 
Women and scoring almost aswell 
among met. 

Perhaps the reason for this high 
detectability is that the soant is oorn- 
posed of many individual ingredients: 
Our nose migsed one, | recog. 
nized anoiner 





Smell ability 
ditfers around 
the world... 


NE OF THE MOST Sur- 

prising discoveries of 

~ the survey was the 
varying world wice reaction to 
the first scent, ancdrostenone. 

Prior to exumining the inter- 

national returns, we had ana- 
lyzed the responses to 
androstenone in four major 
cities across the United States: 
New York, Chicago, Denver, 
and Los Angeles, For cach the 
percentage that could not 
smell] the compound was 
almost identical. Wouldn't this 


OF ae 


UNITED STATES | 


oo 5% 


Bars show percent of 
people who could nat 
ane! androgtencns. 
Aled bara represent 
women, Glin bark 
rapreten! men. 


CARIBGEAM 
79.2% 


wonetic trait prove consistent 
around the globe? 

To the contrary, responses 
Varied radically from region to 
region. The illustration below 
shows the regional percentages 
of men and women who failed 
at detection. In each region o 
majority of participants called 
themselves white. 

Why these large differences? 
Why would responses from 
U.S. residents vary so widely 
from those of African residents 
when the ancestors of most 
of the respondents came from 
Europe? Why a significant 
difference between British 
citizens and their neighbors 


50.0%, 
UNITED KINGDOM: | 


LATIN 


AMERICA 





across the English Channel? 

There are so mary vVari- 
ables. Perhaps people in cer- 
tain regions who had difficulty 
detecting the scents were less 
likely to return the survey. Of 
there may have been environ- 
mental effects on the different 
populations. We know, for ex- 
ample, that repeated exposure 
lo androstenone can improve 
the ability to detect it 

All these findings are pre- 
liminary; we have just touched 
on atew of the many questions 
that await olfactory scientists 
in the immense body of datn 
collected by the Smell Survey. 
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...and where 
you work 


how participants 
. ¥ rate their sense of 


smell in relation to where they 
work, we found that factory 
workers gave themselves 





substantially lower than aver- 
ape scores. This seemed to fit 
with preconceptions about the 
factory a5 a work environ- 
ment: a place of greater poten- 
tial hazards than, say, the 
typical business office. 

Both the preconception and 
workers’ self-ratings were at 
odds with actual odor perfor- 
mance. Factory workers 
scored above average in ldenti- 
fying the odor samples, and 
they rated the odors as only 
slightly less intense than aver- 













results tz to account the 





that exis ween workplaces. 









Perhaps sgmething can be 
said for fresa air. People work- 
ing out-af-dgiors gave them- 











selves-a hig 
self-rating, 
slightly |e 
tification, 
odor-intens: 

Another 
currently in 
involves the 


pr than average 
ni while doing 
ell on odor iden- 
vy showed higher 
nializing, and 
(plicable, finding 
e who character- 
ined the es as “not work- 
ing.” Th yo ned out to be 
below averdge in smell ability 
on all counts—self-rating, 
odor identification, and odor 
intensity. 
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TEMPORARY 
SMELL Logs 


2 a 


Smell loss and its causes 
About two-thints of all respon- 
deri reported having tempo- 
rarily lost their sense of smell 
Mos! cases of smell loss 
resulted from colds, flu, sinus 
infection, and slteries. Allergy 
victinns. perceived themselves 
as having poor noses yal par- 
formed identically to thane 
without allergies. Participants 
described recovery of smell lost 
during fi: as Oocurring sore 





®, , times months alter the disease. 
=, — Exposure to chemscals, (te 
= — next mast frequent cause, 
ng ——— — presumably resulted {rom inhal- 
& —————— rie of oath iil bang 
we . leaning fluids, pesicices, 
= 2 OR MORE THES | herbicides. and the lke 
Saw aaa i 
Diseases, A gouDs Ano FLU ‘ 
pregnancy, — ' 
and smoking 
affect smell 
performance 


aia | 
ee. 


HEADY TALLY Oe 
JAK CAUSES 215 


CHEMICALS i: 


“WONSIDER A WORLD in 
(' which nearly two- 
SW thirds of the inhabit- 
ants hac experienced tempo- 
tary blindness. A strange 
place indeed. And yet 62.4 
percent of survey respon- 
dents reported at least one 
temporary episode of smell 
loss, In most cases because 
of flu, common cold, or sinus 
infection. An additional 1.2 
percent suffer permanent loss 

What can be responsible for 
a seemingly unexplainable joss 


of this sense? Smell is an exqui- 


sitely Sensitive sensory system: 
A wery small disruption in 
normal functioning elsewhere 


20 


ri 





in the body may have large 
effects on our-sense of smell. 
Prescription medications, for 
example, can alter the per- 
ception of tastes and smells, 
Sometimes a change in olfac- 
tory experience is the only 
symptom in a patient who is 


otherwise healthy 


People with allergies rated 
their sense of smell lower than 
did allergy-free respondents 
Despite this lower-self-rating, 
we found little evidence of 
poorer performance on the 
actual test: on average, those 
with allergies could detect 
and identify smells as well 
as could allergy-free people 


—— is r ta ; 
a a a —————— — = “a z 
2 ; ——— 








and showed few differences in 
perception of olor quality or 
intensity. Perhaps people with 
allergies who took part in the 
survey were not suffering at 
the time; thetr lower self-ratings 
may reflect an-average of many 
temporary smell losses due to 
allergic flare-ups 

In contrast to allergy suffer- 
ers, participants with arthritis, 
diabetes, hypertension, or 
ulcers did not have a lower 
self-rating of smell, And none 
of these afflictions appeared 
to alter smell performance. 

It is widely believed that 
sensitivity to smell increases 
during pregnancy, Indeed, the 
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majority of mothers who wrote 
letters about their experiences 
reported an increased sensitiv- 
ity to all odors, usually with 
unpleasant consequences. 

But survey data suggests that 
olfactory sensitivity may be 
reduced rather than heightened 
during pregnancy. In the Unit- 
ed States, three of the odors 
(Ginana, androstenone, and 
musk) were rated less intense 
by preznant women than by 
nonpregnant women of similar 
age. Further, pregnant women 
rated their own sense of smell 
slightly, but significantly, low- 
er. Abroad, pregnancy seemed 
to have fewer effects: Andros- 
tenone was detected less often, 
and rose was rated less intense. 
This apparent discrepancy 
between U.S, and foreign 
respondents may be resolved 
by further analysis of the 1.5 
nullion returns. 

Perception of odor quality 
also seemed to be affected 
by pregnancy. Banana and 
musk were less pleasant, ond 
androstenone less unpleasant. 





Smoking and smell 
Respondents who smoke 
wore loss confident about ther 
capacity to smell: They congis- 
tently rated ihembeives lower 
Than did nenarmnokars cred in 
many cases ihelr performance 
bore this out. 


Smell Survey Nesuiis 





Yet, based on the conventional 
wisdom about food cravings, 
banana should have been more 
pleasant. 

Pregnancy was one of the 
least common causes of smell 
loss; it was reported by 1.6 
percent of women. At least 96 
percent later recovered. 

Nearly 50 million Ameri- 
cans smoke tobacco. Does the 
habitual inhaling of hot smoke 
adversely affect their sense of 
smell? Certainly smokers think 
$0; only a quarter of them 
identified themselves as hav- 
ing an “excellent” sense 
of smell. 

Unlike past studies, which 
typically compared how well 





smokers and nonsmokers 


could detect extremely low 
levels of odor, the survey took 
anew tack, It asked about 
smoking habits while measur- 
ing response to smells well 
above sensory threshold. 

Perception of every odor but 
one was affected by smoking: 
Androstenone, claves, and gas 
rated weaker, banana aril 
musk stronger. 


: 





This curious mixed pattern 
may have to do with the 
reduced levels of nasal irrita- 
bility previously reported 
in smokers. We also noted 
that smokers had a blunted 
response to odor quality; in 
general they found unpleasant 
odors to be less unpleasant, 
pleasant odors less pleasant. 

We suspect the explanation 
will lie in the relationship 
between nerve cells in the nose 
and information reaching the 
brain. Regardless, it would 
appear that smoking has an 
impact on the sense of smell, 
and thus, potentially, ona 
smoker's quality of life. Inter- 
estingly, among U.S. survey 
participants 40 percent fewer 
smoke than among the total 
U. 5. population of similar age 


emoking had mind ettects an 
lo the jest odors. Smokers 
found Galaxolide more intense 
than did nonsmokers, while the 
feverse occurred wiih andro- 
genone. This raises interesting 
questions about the relation- 
ship beiween androsienone 
and (Galaxolida [page 516) 

and possible affects of idle 
ing. Tested on pleasa: £ 

of the odors, émokers sur- 
prisingly revealed @ positive 
reaction to the foul smell in 
natural gas, In each case the 
UNOS SHOWN represent varia- 
thos ‘Koi the avenion. 
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The effects of age: not bad, except.... 


AGE 10 


The ability of the aged to identify the scents showed less 
durability than did the power of detection. Both sexes 
reached a peak of performance al about 20 and dritted 
downhill tharaattar. This panera! decine in performance 
wilh age parallels decreases found by paychologists in 
verbal jeaming skills. Al age 80 women began lo check 
the slide, bul men slipped evan faster, 












AGE 10 






Age and detection 
Though 6 wine's aroma itt 

creases with age, our ability to 
OCI acaate itdoes not. With 


Survey reveals 

possible hazard 

New evidence came fo ight in 

fesponse lo survey questions 

about mercaptans, the fowl 

smetiing additives to natural 

gas thal warn of jeaks. Asked 

lo commento ihe odors 

unpleasantness, older respon- 

dents showed 4 surprising 

na lack of strong maqative reac- 

ANDHOS TEHOME Wa tion, possibly indlesting unsuil- 

tt Bbality of the smell as a 

MEACAPTANS: warning of danger. 
ina) ACETATE 
EUGENC 





were noted beginning in youth. 
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How we rale ourselves 
Age proved to be no disoour- 
agemen when participants 
were asked bo @velvete their 
own ability to-smell, Between 
ihé S085, man seemed to 
recognize thar limiations, 
while women cormeciy id 
Claim to having pir iceablenae: 
This female superiority gener- 

aly hele true for all ages. 
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Smell Survey Results 


OWE LOSE the ahility 
lo smell os we age? 
? Although time may dim 


our other senses, the olfactory 
system apparently replaces 
sensory cells regularly, per- 
haps imparting resistance to 
the ravages of time. 

True enough, age brought 
with it little decline in smell 
ability among respondents. 
Detection ability remains near 
youth fal levelswell into the 
seventh decade, 

Once an odor 15 detected, 1s 
it perceived the same with 
increasing age? Clearly not 
Oxlor intensity declined slight- 
ly and slowly, beginning, sur- 
prisingly, in the third decade. 
‘The ability to describe the 
odors accurately also began 
declining fairly early in life, 

The most dramatic case of 
an age-related change was 
associated with natural-gas 
odor. (ras companies add foul- 
smelling compounds known as 
mercaptans to their normally 
odorless product as a warning 
signal: they have worked hard 
to develop an oder that is gen- 
erally repugnant, Disquieting- 
ly the proportion of readers 
rating i very unpleasant 
plunged with age. 

In. contrast, the pleasant- 
ness ratings of other odors 
remained constant with age. 

The test result with gas, af 
obvious relevance to public 
salcly, 4130 raise) A more gen- 
eral question: Do-all foul odors 
arow less unpleasant with age? 

Apart from gas odor, it-ap- 
pears that a reduced ability to 
identify odors does not neces- 
sarily alter the pleasantness of 
odors. And while a limited 
number of people completety 
lose the ability to smell an 
odor, a gradual reduction of 
intensity of odors is a common 
feature of aging. A rose is a 
rose is a rose, except, perhaps, 
after the age of 65. . 


would go into his closet 
and hug his suits, because 
they smelled of his own 
body odor, slight cigarette 
smell, and aftershave. I'd 
stand there, hugging his 
clothes, making believe, 
close my eyes, and ery.” 


“Over my lifetime I have 
enjoyed a good sense of 
smell, When I was a young 
boy, my mother had enter- 
tained her bridge club, 
After the ladies had 
gone, she found a glove left 
behind. I smelled it and told 
her what lady to call to see 
if it belonged to her. It did.” 


“The smell of kerosene 
brings back for me the 
memories of reading by a 
kerosene light, the feeling 
of closeness and safety 
and the shadows cast on 
the walls, the laughter 
af a grandmother dead 
almost 30 years.” 


“One af the most evocative 
smells in my experience is 
the oder of NATIONAL 
GEOGRAPHIC magazines. 
Taking a whiff of one 
always brings the mem- 
ory of childhood hours 
poring through the stacks 
of GEOGRAPHICS in my 
parents’ basement.” 





Did the odor evoke 


a vivid memory? 


by odors from youth farm an 
aotepied part of our folklore. 
Bul results of the survey chal- 
lenged this bafiel. An explana- 
fon coud ke in the rectuced 
ability of older persons tp 
ideniify odors, which closely 
parallels the drop-ol! in smell- 


genie rivileesa place 
F in memory, able to rekin- 


dle ald recollections often full of 


‘emotion. Hut before the survey 
there was-a paucity of data with 
which scientists could test these 
lyrical claims. 

In this interest we used the 
survey to obtain unique data 
about the memory-evoking 
power of smell. We found that 
the stronger the odor, the more 
likely it was to bring to mind a 
vivid memory. And just as 
women found all oders stron- 
ger, they also reported more 
memories than men for every 
odor but pas 

Are foul odors as likely to 
evoke a memory as pleasant 
ones? They are, As it turned 
out, extremely pleasant and 


524 










Smit and mamory evocation 
proved to be closely related, 
more tkely to evoke a yiviel 
recollection than weak ones 


In theee analyses, responses 
to all the odors were combined 


in oncher to dernrve the curves 
Of the graphs. 


extremely unpleasant odors 
were both more likely to evoke 
memories than odors with only 
aso-so rating. 

These numerical results jibe 
nicely with letters we received 
describing episodes of ocdor- 
triggered memory. By and 
large these were pleasant, 
brought on by pleasant odors 
A Coloradan wrote: 

“One of my favorite smells 
i cow manure. Yes! It brings 
back memories of me on my 
aunt's farm in southern Ohio, 
The vacations I spent there 
were the happiest of my child- 
heod, and any farm smell 
evokes wonderful memories.” 

Odors that were identified 
correctly were much more 





Important mw understandings 
emarged in comparing the 
pleasaniness of an odor and 
Ws capacity to. Kindle memory, 
Pariopante MeexTones were 
Stirred by smells they 
regarded as elihor plessant 
orunpleasant rather than by 
those they considered neutral. 
This taises new questions 

Did the paasaniness of the: 
recollecton cause the odo to 
seem pleasant? Or vice vareat 
And can a pleasant odor 
evoke an unpleasant memory? 
These await further slucty. 


likely to evoke a memory, often 
a very specific one. Sample 6 
on the survey was not merely 
“floral” to a wooian living in 
England; it was the perfume 

of the “deep red rose called Dr. 
Charles De Bat," last smelled 
19 years ago in her father’s 

rose garden in Africa, 

A frequent claim about 
scent is that it can trigger 
memory over many decades. 
Fora? @year-old man the 
smell) of air brakes summons 
up Saturday-morning street- 
car ides to downtown India- 
napolis, when Grandma 
would treat him to a chocolate 
seta at an ice-cream parlor. 
But survey results show that 
odor-evoked memories fade 
gradually with age. 

Finally, the lingering odor 
of NaTIoNAL GEOGRAPHIC'S 
ink brought to mind in more 
than one reader memories of 
childhood hours spent with 
the magazine. 


To PROVIDE Maximum 
access to survey results, as 
of January 1, 1988, National 
Geographic 15 making all 

of the data available at 
reasonable cost ta bona fide 


researchers. Applicants 
should address their requests 
to National Geographic 
Society, P.O, Box 37148, 
Washington, D.C. 20013. 


National Geagraphic, October 1987 





UNEXPECTED CELEBRITY come to Thelma Willtoams and her colleagues, who were pictured 
in’ The intimate Sense of Smell” (September 1986) testing a deodorant. by first sniffing the 
natural odor of volunteers. Media from around the world converged on Hill Top Research, 
Inc. af Cotcinnati, Ohio: TV crews from Japan, magacine photographers from Europe, 
reporters from across the nation. Said the 37-year veteran with Hull Top: "T was able to 
persuade al! of them about the seriousness of our reeearch.” 


Smell problems 
and where 
to seek help 


ANY RESPONDENTS 


sought our advice for 


their smell disorders 
Because of the wide range of 
possible causes, we generally 
recommend a thorough physi- 
cal examination. 

As attention is focused on 
disorders of smell and taste, a 
number of federally funded 
centers have been established. 

One of these, associated 


Viel Survey Aesiits 


with our center, is the Monell- 
Thomas fefferson Hospital 
‘Taste and Smell Clinical Re- 
search Center in Philadelphia 
Cithers are the SUNY Health 
science Center in Syracuse, 
New York; the Hospital of the 
University of Pennsvivania in 
Philadelphia; the University of 
Colorado in Denver: and the 
University of Connecticut 
Health Center in Farmington 
Despite new efforts in ding- 
nosis, medical treatment for 
smell disorders is limited 
When smell loss results from 
nasal polyps, surgery can help. 
But when sensitivity sudden 
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5 lost following the flu, for ex 
ample, not much can be done 


Fortunately, spontaneous 


recovery can occur. A ?4-year- 


old Indiana worn recalls: 
“Twas born with an ex 
tremely keen sense of smell, It 
enriched my life immeasur- 
ably, I didn't know how much 
until [suddenly lost it one day 
In my late forties... . After 
three vears, I stepped outside 
one day and smelled that won- 
derful smell that precedes an 
April ram. I thimk it was a 
potl who spoke of joy uncon 
tined. Inithat moment J felt 





just that.” U 
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The 20th Century Comes to Shangrt-la 





A 


GALEN ROWELL 


PHOTOGRAPHS BY 


THE AUTHOR AND 


BARBARA CUSHMAN ROWELL 


HE OLD MAN wore the simplest 
cottons, faded from long use 
and countless washings. His 
skin was as parched and brown 
as the slopes above his high pas- 
ture in Baltistan's Karakoram Range. Unly 
the old man's eves, twinkling like diamonds 
behind thick glasses, hinted that this was no 
oriinary farmer. 

My friend Shah Jehan introduced me 
“Galen Rowell, meet Wazir Ghulam Mah- 
di. Heis one of our land's very few scholars 
He has alaw degree and a master’s degree in 
history, both earned in British India, and he 
has 4erved in our national assembly. But he 
prefers the quiet life of farming.” 

The old man smiled. “That is so," he said 
in careful English, “but my education is no- 
table only because Baltistan is sucha small 
and backward place.” 

Lasked him then why he chose to live here, 
<0 far from the cultured surroundings of his 
earlier days. In answer, he swept a hand 
around him, at golden shafts of sunlight 
beaming through the mountain haze, at em- 
erald stalks of young barley sprouting in the 
fields, at evening clouds hovering pink in 
the fading light above distant snow peaks 

Wazir Ghulam Mahdi is nght: His is a 
land of great beauty. There is @ mystical, 
Shangri-la quality about Baltistan, the lotty 
and remote northeastern district of Pakistan 





that borders on both China and [ndian-held 
Kashmir (map, page 532). For centuries the 
Karakorams and Himalayas $0 insulated 
Baltistan that the country became a cultural 
fossil—e timeless imprint of great civiliza- 
tions that had touched there 

“Our language is unwritten and our histo- 
ry and our deeds are passed down from fa- 
ther fo son," Wazir Ghulam Mahdi told me 
“Dates are not important to us; few Balts 
even know the vear of their birth.” 

Lintil the late 6th century Baltistan was 
justanother small mountain kingdom whose 
strongest defenses were its high altitude, its 
cold, and tts vast isolation. Then the legenc- 
ary Balti hero, Ali Sher Khan, rose to power 
and won control over the surrounding king- 
doms, from Chitral on the west to Ladakhin 
the east. He married a Mogul princess from 
India named Mindok Gvyalmo and contin- 
ucd toexpand his empire 

‘While Ali Sher Khan was off in battle," 
Wazir Ghulam Mahdi told me, "Queen 
Mindok imported sculptors, artists, and en- 
gineers from Delhi. She laid out magnificent 
gardens in the royal city of Skardu, built a 
great aqueduct system to irrigate Skaredt 
Valley, and constructed a road up a steep 
cliffside to a fort overlooking the city 

“When Ali Sher Khan returned, he told 
her: ‘You have built an aqueduct, and for 
thatyoushould (Continued on page 532) 


Sharing a private moment with her son, a Balt) woman in the villoge of Askole faces a 
world of change, Her tradition-bound people, isolated among some of the world's 
highest mountains, aré rapidly being drawn into modern Pakistan culture. 
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(Continued from page 526) be rewarded. 
But you have also constructed @ path for my 
enemies to my fort, and for that you should 
be hanged!” 

The queen's life was spared, but she died 
s00n afterward of a broken heart. All that 
remains of her great works today isthe aque- 
duct. After Ali Sher Khan's death his empire 
languished, and Skardu reverted to the quiet 
ways of centuries past. 

The close of World War I] brought mas- 
sive change to the Indian subcontinent, 
With the end of British rule Baltistan, which 
was inhabited largely by Muslims rather 


532 


Claimed by both India and Pakistan since 
their independence in 1947, the 10,000-square- 
mile region known as Baltistan (population 
224,000) is part of the disputed territory of 
Kashmir. The two mations hove battled three 
times iver Kashmir, in 1947-48, 1965, an 
1971. Today they are skirmishing for control 
—_ ae «6 Of the uninhabited Siachken Glacter area. 
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than by Hindus, became disputed territory, 
“As Muslims we refused to remain part of 
India and chose to join the new nation of Fa- 
kistan,” Wazir Ghulam Mahdi explained. 
“We fought a bitter war of liberation in 1948 
and defeated the troops India sent against 
us. We consider ourselves part of Pakistan 
today, though technically we are still disput- 
ed territory and cannot even vote in Paki- 
stan's national elections: In fact, Baltistan is 
the front line in the struggle between Paki- 
stan and India over territorial claims.” 
Some weeks later my wife, Barbara, and I 
were to have a closeup view of that front line 
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and the casualties thal constantly o 
flongit. Forthe moment, however, we bade 
Wazir Ghujam Mahdi good-bye and made 
cur Wav by four-wheel-drive vehicle to near- 
Halttst capital anc largest 
Here some 25 000 residents face a va 

lety of changes that t threaten to overwhelm 
het hometar rl 

I first vistted Skardu in 1975 ona moun 


j : - r 
lnineering expedition and have 
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Skariu, 


mice five 
cars, 1 
vas litth: more ian an 
grown Village, where vehicles were 
that residents actually fled like startled ani- 
mals atthe sound ofanengine, Nowadays at 
a busy downtown intersection constant 
streams of trucks, tractors, motorcy 
ches, | army Venhicies pour in and out of a 
crowd id bazaar 
sees the army vehicles at more omi- 
nous times, often before dawn as they rot 
out of Skardu with Pakistani troops bound 
to the east forthe border ares with fa sheake: 
There in nd Secretiy the 
siachen Glacter. A border war ensued that 
continues bo this day 

At stake is terrain so steep, lofty, and cold 
that ently it was uninhabited. Yet 
troops now live year-round at altitudes 
hizgh as 20,500 feet, where winter Lem pera- 

‘ach minis 60°F 

igniting two enemies, India and 
icantain inthe border war tolcime 
the territory, but nature 
So far we are even with [nelia, but 
nature is lar ahead last many 
more men to avalanches, crevasses, ancl 
cold than we have to shells 
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Tr WAS AT CONCORDTA, 

and K2, that I 5 

oid father’s ashes. Desnite his age, his 

death in California had come sudden- 
ly. He was @ greal | his 
life, and he had tuight me them as 
well ie mother, never one Lo 
red tape, «imply packed up his ashes and 
sent them to me by air with a note: “Spread 
nost beautiful piace 
find.” Concordia, named by British t 
er Sir Martin Conway tor its 
glaciers, is often called the most magnificent 
Lknew my father 
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,.NE AFTERNOON aS | took astroll and comfort that mone 
1 throurch the village, I noticed a spend their ives among lamilies where sey 
elleéd woman staring eral generations live under one roof and 
div al me acrossa courtyard 9 where no one is left alone or unattended 
was braided and tasseled As- from the very young to the very old. Their 
casy laughter brings back memories to me of 
' Childhood slumber parties 
‘ds did | recognize Barbara: [he vil We hile their menfolk follow herds, work 
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ences and later described the women of sometimes takes.a second wife 

Askole in her journal ‘Toys as we know them are never seen 


Jn se om u 


‘Although outwardly poor,” Barbara a little boy has a tiny hoe, itis for him to use 
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Every trip is an adventure in Baltistan roud between the Skardu Valley and the 
On the main hivinwoy from [stamabad to Deas Plains to the south. Until the 
Skardu, a truck carrying vegetables rolled) = highway to [slamoabad was completed in 


i 
ortte (te-side whero stretch of roadbed L981, the only rood out of Baltistan led 
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cotlapsed beneath it. Here workers strug- te Indian-held Roshmir—a rote 

gle fo right the vehicle, which narrowly unusable since [947; 

aveided sliding down the mountainside Near Ashote, villagers repair a 

inte the Indus River footbridge across the Braoldu River 
Road butldine in Boltistan is slow and constructed from willow vines only nwo 

dangerous, Since work began in. 1968 to three feet long. When the new jeep 


pow the hivhiwey, hundreds of laborers road to the village is completed, tf will 
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together. Little girls carry around baby sis- 
ters instead of dolls. (ne girl I met was 13 
when her parents married her toa 4Q0-Vear- 
old man. 

“T felt an inner conflict,” Barbara contin 
ued, “wanting the women to Know there Is 
another way of life through education, that 
they could have freedom of choice and not 
have a husband forced upon them at an ear- 
ly age. But ‘fulfillment’ or ‘consciousness- 
raising would be misunderstood here. If ] 
convinced one woman, she would only be- 
come a misfitamong her people." 

Askole’s one schoolteacher, a slender Bal- 
tiin his late 20s, takes a dim view of vil 
lave education. “We have no schoolroom,” 
he told me, “so I must teach In someone's 
house, Lhave only six students, though there 
are more than 40 boys of school age in the 
Village, For the girls [ can do nothing, since 
local custom forbids me to teach boys ane 
rirls together 

“Askole families,” he said, “want their 
children to workin the fields, not waste time 
tudving. Parents don't think of a child's 
future while life in the present is so hard.” 








AJJ]t MAHDI, Askole’s village 
leader, thinks the new road 












Uo. . the problems of the village 

“Skarcu ts 85 miles away,” he pomts out 
“Goods brought from there by porter cost us 
dearly. Sugar, for example, costs nine ru 
pees [55 U.S. cents] a kilogram in Skardu, 
but it costs 17 rupees a kilo by the time it 
reaches Askole. When things can be brought 
in by truck, life will be better for us all," 

Perhaps, but not for Askole's wild inhab, 
itants, Just before Barbara and Nazir and | 
left, a villager took me aside and whispered, 
“snow leopard skin. (ome my house, see 
You buy, 10,000 ripees?" 

The snow leonard is an endangered spe- 
cies now protected by international agree 
ment.” But for lack of funds the law is not 
enforced in the hieher vallevs of the K2 





region, where snow leopards normally dine 
on the area's large stock of Siberian ibex 
The jeopards get in trouble when they come 
down to Askole for a fast-food meal of do- 
mestic goat. The villager who took me asice 
Was Olfering & highly illewal tlem for S600 
with litth risk of being caught or punished 
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Although forbidden to do so by low, 
O villover in Askole offers for sale the 
Pel of a stiow leopard, on endangered 
Species, for S600 
oO veorsinceme. fhe cot hod killed 


the equivaient of 


a village gout. 


Like a:‘pipeline from the snowy peaks, 
the Braldu River carries meltwater fo 


felds around Askole (factng page) 


te 


When the Askole road is completed, it 
could become a poachers highway, a threat 
not only to the snow leopard but also to ibex, 
brown bear, and the rare and graceful urial, 
amountain sheep, (ine morning near Askole 
I saw a herd of the latter flowing across a 
hillside like wind rippling through a field 
of wheat 

In the weeks that followed, Barbara and 
Nazir and I visited a number of other remote 
Malti villages. (ne of them, the community 
of Arantdu in the lush Basha Valley. would 
no longer exist had it been located a mere 200 
teet higher up (Continued on page 340) 
"Tracking the Elosive Snow Leopard,” b; 


Rodney Jackson and Darla Hillard, in the June 1954 
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Stang Can pf tor the Cyt post 
on Conway Saddle, 3,000 fret 
ibove us," he said, “We rotate 
personnel monthly to keep 20 
Gen up Ue re at a Eurrnes. 
“And what do you do here: 
T asked 
"Play cards, cde the 
STi Ww mobile, Sten {0 Musee 
wait for mail. Sav, would vou 
shoot a group photo of us?” 
While he mid his fellow 
ofhicers posed, a snowmobile 
pulled into camp with a long 
bundle wrapped in a sleeping 
hae. As troop: transferned it to 
a helicopter, l saw soldier 
LWIn away in tears, Atonend 
had died (below right 
“THe is our fourth casualt 
this vear at Conway Saddle 
from high-altitude pulmonar 
ecéme.” thet cL ooctor sad 
in frustration. “The only sure 
ure is rapid descent. We 
alled for a helicopter 
Vestercday, but the weather 
was poor, We couldn't carry 
him down till this morning 
His lungs kept filling with 
flitid. He ced in the night.” 
The extreme elevation ol 


Conway Saddle (20,500 feet) 
Lestec| net ony the limits of 
human endurance Gut-aiso the 
capability of the helicopter 
that tried to take me there 
Because of the thin arr, we 
were uniible to land sately at 
the tiny outpost (left), Across a 
deep chasm, barely two miles 
awa, stood the [ncian camp 
Little ground has been won 
or lost since the fighting began 
here, Pakistani troops at the 
staging can occasionally use 
a (Chinese-made machine gun 
a bine right) lo take potshoats 
at wreradt dropping supplies to 
the Indian high camp. But the 
view from the helicopter 
showed me the basic futility of 
this war, Men mignt as well 





fight an the moon a5 stand on 
these heights, gasping for 
breath, with weapons in hand 
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Sands of the Karakorams sweep across the broad Skardu Volley. Washed 


from lofty peaks into the powerful Indus River, the sands are molded 
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(Continued from page 341) Justabove the 
village a sheer wall of ice towers hundred sof 
feethigh. This is the face of the great Tippuri 

Glacier, which in earlier years crept north 
toward Arandu like some vast battleship 
crossing a rolling sea of fields. After crush- 
ing an outlying flour mill, the glacier unac 
countably stopped, then retreated to its 
present position about a hundred yards 
south of the village 

lt may be merely a reprieve for Ar 
Just half @ mile to the west lies an even 
mightier giacier, the 27-mile-long Chogo 
Langma, whose inner forces may one day 
selLilon the move toward Arandu 

In the village we were puests of the famils 
of Akbar Ali, who had served as a high- 
altitude porterion K2 forour Americanexpe 
dition and for a later attempt with Nazir 
shortly afterward, while working fora Jap- 
anese expedition, Akbar All perished tn 
an avalanche. 

Following village custom, Akbar Ali's 
wile, Rugiva, married his younger brother 
The benefits of such an arrangement were 
obvious. Rugiva was able to remain in her 











home, and her family and in-laws remained 
together. Rugqitva has three children, one by 
Akbar Ali and two by her new husband, all 
With the same grandparents and all living 
happily under the same roof 







T KHAPALU, a town of 10,000 people 
bee iowy the great peak of Masher 
brum, a road from the outside 
world has already changed tra- 
ditional patterns of life. The late Raja of 
Khapalu was a great polo enthusiast who 
kepta string of ponies and maintained a polo 
field beneath his three-story palace. Now 
pair, for reasons explained 








HV a local officia 

“Khapaly used to be famous for polo,” he 
tolcli me. “Now there is no good polo because 
there are no more good horses.” He waved 
Humiy at the streets around us. “Everyone 
tolay Uses jeeps instead 

Change in Khapalu is not confined to 
land. One afternoon | stopped to watch a 
herd of goats being transported across the 
fast-moving Shyok River on a safe, a raft 
traditionally ones of inflatecl goatskins 
lashed together. This zahk had goatskins at 
the bow, butinner tubes at the stern 
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A modern woman in a conservative land, Nargis Warir wonders witether there is 
still a place for her in Baltistan. Encouraged by her parents, she pursed an 
AT. 


education rather than entering into an early, arranged marriage, Now her dreams 
may carry her away from her homeland, even as tt furries-to catch up 
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Skardu, a5 I sipped afte roan Islamabad or perhaps-an even bigger city 
ten with some local friends. I There 1 shall meet the right man.” 
recalled an acquaint tanre of Would she come back after she 13 mamed, 


Barbarn's and mine, Nargis Wasir. the 27 Barbara asked. Nargis shook ter head in 
year-old daughterofalocal doctor. Nargisis resignation, “I think not,” shesaid, “When 1 
nattractive high-schoolteacher whoislong leave, it will probably be forever. 
past the age when Balti women normally | thought then of Wazir Ghulam Mahdi, 
marry. lt was obviously & matter af choice, the old farmer Shah Jehan had introduced 
and Barbara once asked her why us to. He had done just the opposite, forsak- 
Nargis laughed and said simply, “Ihave enthe outside world lor the simple pleasures 
not found anyone suitable. In most Balti and timeless beauty of his country 


families, marriages are still arranged by the With luck Baltistan may change enougn 
narents, but mine gave me the choice and to hang onto its bright young people like 
urged me lo nut education before a husband. Nargis, vel retain that Shanpri-la quality S 


That is what I did and [do not regretit, but beloved by others. [tis not-an easy balance, 
now that I have finished university there is sand fe ‘countries have managed it. 














no one here in Skardu who appeals'to me: One can only wish Baltistan the best L] 
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Snow Leopard Genus: Panthera Species: uncio 


Adult size: Length of head and body, 104bem, tail, &9em 


Habitat: Mountain ranges in Central Asia 


Photegraptied by (aeore AH Sehalkey 


Wildlife as 


Qne of the greatest roles of photograpny 1s to 
record and preserve images of the world around us 
worthy to be handed down as a heritage for all pener- 
ations. A photograph of a snow leapard camcuflageri 
in its natural habitat captures the magnificence of 
this solitary, elusive, and rarely seen animal. 

Well-adapted for hunting In its mugged mountain 
habitat, the stiow leopard has large forepaws, a 
long tail for balance, and a powerful build for 
climbing steep, rocky terram. Due to its extreme 
fanity, remote and extensive range, and secretive 
nature, very litthe 1s known about the behavior and 
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The new autofocus SLF cameras 
More than autofocus 
More than ever 


Adult weight: Appros 346 
Srviving number: Linknowr 
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ecology of this mystenous cat in the wild. The 
snow leopard s survival depends on the continued 
protechon of its habitat, an effort that requires the 
cooperation of all countnes shanng this precius 
natural heritage. 

Photography is an invaluable research tool for 
acentists, and in addition it can help promote a 
gredter understanding and awareness of the im- 
portance for man and wildlife to coexist! 

And understanding ms perhaps the single mast 
important factor in saving the snow leopard and 


all witdlite 

















HANKEGIVING WEER 1986: 
John Bonner stands before 
A abhollow fiberglass sphere 
11 feet in diameter. He looks 
to its north and south, then to 
its cast and west. All is blank 
whiteness, John is assigned to 
paint the world on it. 

When complete, that world 
will go on display in Explorers 
Hall at Society headquarters 
during our 1988 centennial, 
lt will replace one that since 
1964 has been a favorite of vis- 
iting members and busloads 
of schoolchildren who contin- 
ually pass through our doors, 

The blank sphere was itself 
an-artful piece of work. It was 
carefully shaped within a hemi- 
spherical mold, with 73 lavers 
of fiberglass cloth and epoxy 
resin bo give it enormous 
strength and uniform transiu- 
cence. The latter will make 
internal light sources clearly 
visible on the outside surface, 

Before light can pinpoint the 
location of an earthquake, an 
underwater wreck site, or a 
region in the news, however, 
the sphere will become a globe 
under John’s airbrush. As vou 
might expect, hand painting 
the world's physical features, 
the ocean floors included, on an 
l-foot-wide sphere requires 
much technical knowledge and 
an unwavering dedication to 
accuracy. Less obvious is 
John's art; his style 1s a= dis- 
tinctly his own as any lund- 
scape painter 5. 

Asa guide to the placement 
of coastlines and river basins, 
our cartographers began with 
17-foot-long paper plots, of 
gores, of computerized world 
map data. Features such as 


Anew world 
of ourown 


mountains, Vvallevs, and ocean 
trenches were painstakingly 
added. The pores were then 
photographed, and the result- 
ing 285 slides projected one by 
ane onto the globe's surface 
and traced as an owtline for 
John to follow. 

John began in the Northern 
Hemisphere—more than half 
the work, since there is more 
landmass with more mtricate 
features there than in the 
Southern Hemisphere. As the 
physical features are com- 
pleted, layers of clear protec- 
live acrylic are apphed, Over 
those will eo boundaries and 
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more layers of acrvlic: over 
those will go place-names and 

1ore layers of acrylic. This 
sandwiching t= done so that 
names and boundaries can be 
Updated without disturbing 
physical features. 

lL hope vou will be able to 
visit Explorers Hall after the 
globe goes on display. And 
just a5 a reminder that you will 
be looking at a work of art as 
well as of technology: Notice 
that on every part of that 
world the sun is always shin- 
ing from the west, and there is 
sunlizht and shadow even in 
the ocean depths 
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Patowmack Canal 
As a native northem Virginian and a recep 
canoeing convert, Lecho Mr. Garrett's apprecia- 
tion forthe Patowmack Canal (June 1987). [felt 
as if Tl were part of his party on the river. I hope 
the article will spark a continuous effort to re- 
store this historical landmark, Bird-watchers, 
photographers, rock-climbers, canoeists, kavak- 
ers, and picnickers:can all benefit from restora- 
tion. Let us not allow priceless tndeaveors af our 
past te slip inte obscurity, 

TERRY K. HOLLOWAY 

Vienna, Virginia 
The atticle says that Washington and Richard 
Henry (“Light-Horse” Harry) Lee had been 2u- 
thorized to form a Potomac navigation company 
Mir, Garrett has confused Richard Henry Lee 
with Henry Lee (Light-Horse Harry). Richard 
Henry (1732-1794), asiener of the Declaration of 
Independence, lived in Westmoreland County, 
Virginia, and ts so listed on the shareholders: rec- 
ord on page 728. Light-Horse Harry, best known 
as the father of Robert E. Lee, was a hero of the 
Revolution, He wos awarded one of Congress's 
Few poled medalstorhiscapture of Paulus Hook in 
1779, He became governor of Virginia and later 
at a member of the House of Representatives 
rave o funeral oration for Washington that tm- 
cluded “first in war, first in peace, and first in the 
heurts of his countrymen.” 

BERNARD CARTER BOYKIN 

Baltimore, Maryland 


Mr, Garrett, well aware of lhe distinction, te- 
erect a last-minwie change to the text proof thal 
confused the two distinguished Lees 


Jame: Rumeécy is given as inventor of the steam- 
boat But the date—December 3, 1787—1s more 
than three months later than the one claimed by 
John Fitch (August 22, 1787). Delegates to the 
Constitutional Convention were present that day 
when Fitch steamed up the Delaware. 

Thomas A. McMaHan 

Assing Fawn, Georgia 
We reflected the Shepherdsioen view of Rumsey, 
whose ceil also operated thal summer of 1787, 
The article was slightly tarnished by tbe refer- 


ence to hunters “blasting ducks out ofseasan and 
out of sight of game wardens.” Those who do 


such things are poachers. [tis unfairtolegitimate 
hunters to be grouped with such outlaws. 

Davin RAMM 

Decorah, low 


You did net mention that the boats in the photo 
graphs were replicas of these found in Rich- 
mond, Virgina, during a building excavation, 
Work stopped until the boats from pre-Civil War 
davs were removed. 

Bev WItLtaM MORANT 

Sterra Madre, Caitformia 
Tomadoes 
Few things have affected me like opening the 
foldout phote from “Tracking Tornadoes” (June 
1987) and realizing that was ovr tornado—the 
one that missed our house mn Chevenne bya few 
hunered feetin 1979. The tornado was barreling 
straleht for us; then it turned and slammed inte 
the trailer park instead. Your excellent magazine 
has continued to amaze me since [ received itasa 
child. But this time yousent ashiver up my spine, 

Date M, LaloLaw 

Ratspille, Alabama 


Il disagree with Nir. McDonald": statement that 
houses don't explode and have enough natural 
openings to keep pressure from building wp rap- 
idly, A sudden pressure cifferentiol between the 
inside and outside as amal! as one pound per 
square inch can apply 10,000 pounds of force to 
an eizht-by-ten-foot wall ane to the few dozen 
nails that keep the wallup, [n1941 aemall torna- 
doin Fillmore, Missouri, passed within 50.yards 
of my parents’ home. We fost most of the win- 
dows and my mother’s whitelace curtains, which 
were left draped ot and over the putters, My 
brother's graduation picture was found ina field 
east of town the frame with its glass face wasstill 
hanging intact in the living room 

MARVIN W. SHORES 

Pomona, California 


Qur June issue arrived just three days before we 
expenenced & lornada. Since our nine-verolel 
davgehter-and | hac read the article; we under- 
stood what was happening and what to watch 
for. Fortunately damage was minimal. Keep up 
the good wark. 

RICHARD WAHLSTBAND 

Aeltendor, fowa 


[ bave written letters to the National Weather 
Service suggesting that the use af “watch” and 
“warning be changed to eliminate confusion 
caused by the similarity of these words: A torna- 
do watch should continue to mean that tomadoes 
are expected to develop in a given area. When 
one is sighted, thé word should be “alatm.” What 
hetter word to say unequivocally “Take cover’” 

BETTIE W. CASHION 

Picayune, Mississippi 





Last vear ancarthquake at 4-30 am. bounced me 
eo hard in bed that [had « very strange dream be- 
fore | woke up, When | read “Tracking Torna- 
does," the drink in my shaking hand was rattling 
«0 hard that the ice cubes were chipping Hu- 
tians adapt to theirenyvironment [ guess. Ill take 
mv chances on the Big One carthquake at some 
unknown future date long before 1 would liveina 
place where 850 twisters hada shotat me yearly 
DAVID KROLPACOFF 
El Cajon, California 
Gray Whales. 
Lenjoved your gray whale article (June 1987), J 
understand that the whale utilizes such areas as 
San lenacio Lagoon because of the high salinity. 
This would make the calves more buoyant as 
they learn to swim. Can you verify this? 
DANIEL J, DAVIDSON 
Mfexice City 


Salinity isnot appreciably higher in the lagoons. 
The calves’ bludber grves Laem bnevancy, 


Several years ago, on.4 lourist-boat trip lo these 
Mexican lagoons, | observed that the cows often 
supported their calves high in the water as if to 
give thema better vantage to see us. They repeat- 
el these maneuvers so close to our skiff that | 
could stroke the muzzle of a calf with one hand 
and that ofits mother with the other. [know ofno 
parallel situation in which a mother in the wild 
intentionally presents her offspring to see, be 
seen, and even touched by an alien species 

RENNETH E, STANLEY 

Fort Wayne, Indiana 
Eskimo Tomb 
In vour June 1987 article 1] was pleased to see that 
the Eskimo boclies unearthed by the archaeolo- 
gists were, after examination, returned to their 
restin the earth. [have always felt uneasy seeing 
the remains of human beings on display in mtise- 
ums orin drawers in the back collecting dust. 

RowLanp RB. Here. 

Norristown, Peansyloaing 
Laos 
Peter White and Seny Norasingh did o good job 
reporting on Lhe present situation in Laos (June 
1987). 1 wish the (f0GRAFHIC would do the 
same type of report on Vietnam 

Di: NGtven 

Cypress, California 


As in other Southeast Agian countries, the U.S 
isseen as the bad guy. Don'tthe people of Laos re- 
member Dr, Thomas A. Dooley and the clinics he 
founded and ran with volunteer help and contr- 
butions from the U. 8.2 He made a significant 
Impact on medical care in Loos. 

REBECCA SEARLES 

Kalamazoo, Michigan 


A wonderful article, My wife and I have had 
three families and six minors through our home 
in the past eight years—all from Laos, With other 
concerned citizens we formed the Barrington 
Area Refugee Fund, Inc., which resettled nine 
families last vear. We have gained a great deal 
from our many Lao friends. Mr White's article is 
timely because of the desire of many in the Thai 
Eqvernment to close the refugee camps. 

Puitip J. RERENT 

Barrington, (liaois 


Waterton-Glacier Park 
Thanks for the article of June 1987 on the Inter- 
national Peace Park, truly a place to protect and 
savor, We must steward the buffer zone to main- 
tam the park. | find it tronic and disheartening 
that several of those most concerned have built 
retirement homes “just outside the park they 
love." The settlement of these perimeter areas 
and the accumulation of homes, people, domes- 
tic stock, ancl pets put that much more pressure 
on the park- 

Pat CLANCEY 

Kalispell, Montane 


Pm concemed with vour mention of the two or 
three people mauled by bears in most years while 
neglecting to put this statistic in perspective of 
the number of annual visitations—more than 
two million. The probability of a negative experi- 
ence with o bear for hikers is very low when ap- 
propriate precautions are taken. 

DENN E, JeLinsx1 

Burnaby, British Columbia 
It-ts still possible to travel to Glacier National 
Park by train. Amtrak's Empire Builder, named 
in honor of James Hill, founder of the Great 
Northern, mikes daily stops at East Glacier, Es- 
sex, and West Glacier on its Chicago-Portland- 
Seattle rin. 

RICHARD SCHREINER 

Mitwaukee, Wisconsin 


The Waterton-Glacier article allowed our family 
to reminisce about our vacation there in 1955. 
The park ranger on page 820 conducted one of 
themostenjovable informative toursaf the entire 
holiday. Her name is Karen Chin. She inspired 
everyone with her knowledge and enthusiasm— 
typical of the staff both parks hire. 

kK. BARRY HEATH 

Moore Jaw, Saskatchewan 


Letiercshould be addressed to Members Forum, 
National Geographic Magazine, Bor 37448, 
Washington, D.C. 20073, and should include 
sender's address and telephone muimber. Not all 
letters can be nied. Those that are will aften be 
edited and excerpted. 


National Geographic, October [987 
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